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PREFACE 


1. This book, published as a companion volume to Cost 
Accounting and Costing Methods^ is intended to meet the requests, 
which have reached me from time to time, for further illustra¬ 
tions of costing in industries not covered in my text-book, and, 
more particularly, for examples of practical cost sheets. Most 
text-books are based in the main on costing procedure in the 
engineering and allied industries, and for that reason more atten¬ 
tion has been given in this volume to other types of undertakings, 
for many of which no costing information has been published 
hitherto. I hope to deal with other industries in another volume. 

2. A cost system has to be adapted to the requirements and 
peculiarities of the particular industry concerned, and indeed to 
the organisation of each individual undertaking within that 
industry. It is necessary for the cost accountant to be familiar 
with the technical and practical side of the business if his pro¬ 
fessional objectives are to be attained. With this in min d, an 
endeavour has been made to enable the reader to visualise the 


sequences of production by introducing brief descriptions of the 
manufacturing procedure in the industries here examined. 

3. In order to obtain the maximum number of practical 
examples of cost presentation in the space available, many details 
of costing procedure which are of general application, and which 
are described and discussed in Cost Accounting and Costing Methods, 
have been omitted. It will be apparent that a completely, detailed 
description of a cost system, with reproduction of all the forms 
necess^ny for the collection and analysis of primary data for 
every industry illustrated, would be impracticable and undesirable 
for the objects in view. My aim has been to give emphasis to the 
more important characteristics, and a suitable form of cost sheet, 
whereby accountants and manufacturers may find practical indica¬ 
tions for the method of cost finding and cost presentation. Never¬ 
theless, I have introduced practical observations to afford guidance 
when considemg problems of costing in undertakings which 
present complications. In other cases, to facilitate reference, I 
have indicated where further details of suitable methods, forms, and 
procedure may be found in Cost Accounting and Costing Methods. 

. The illustrations of costing in such a wide variety of 
industries, and the inclusion of the practical aspects of some of 
them have been made more representative by the collaboration 
01 accountants of experience in costing in many of the industries 

especially grateful to Mr. J. Eagling Brett. 

M. Elliott, A.C.A., A.C.W.A.; Mr. 
Wilham Johnstone, F.Q.W.A.; and Mr. A. J. Tarlton, F.C.W.A. 
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who have assisted me considerably with detailed descriptions of 
production and costing procedure in the industries with which 
they have had practical experience. In addition, I acknowledge 
with thanks specialised information placed at my disposal by 
Messrs. H. Armson, A.LA-.A.; M. Asher, A.C.WA..; J. B.Barbom, 
A.C.W.A.; A. V. Barker; D. Barnes, A.CA..; and Hubert W. Pitt, 


F.CA. 

5. In view of the increasing interest in uniform cost sy^ms, 
which may be regarded as a special aspect of applied costi^, I 
have introduced a short chapter on the subject. My e^)erien<^ 
is that there is some tendency to confuse Uniform Costmg with 
Standard Costing, and some doubt as to the purpose of uniform 
cost systems. I have discussed the latter point in the chapter 
referred to, but I have not included St an d ar d Costmg t.6., the 
use of standard costs, as there are three illustrated chapters on 
the subject in Cost AccountXfig and Costing Methods, 

6. For some of the industries more detailed descriptions of 
the costing procedure have been given, whilst for others I have 
found it necessary to limit details considerably, although in every 
case cost sheets or cost summaries which are practical have been 
given. In every case the figures are fictiiiouSj and no attempt 
has been made to make them representat^e of current values. 

7. I am aware of the limitations of this attempt to illustrate 
applied costmg, but if it succeeds in presenting an indication of 
some of the methods adopted to ascertain rea^nably accurate 
coats, and in assisting students to direct their minds to the 
problems involved in practical work, I shall feel that the attempt 

has been worth the making. „ ^ 

H. J. Whbldon. 


LondoTif 

December, 1944. 
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CHAPTER I 


INTRODUCTION 

The Importance of Costing. —The ascertainment of costs of 
manufactured commodities and services with a reasonable degree 
of accuracy, and in sufficient detail to afiFord suitable information 
to the management for efficient control, or for other purposes 
in respect of business policy and fixation of price, must be regarded 
as one of the essential factors of industrial progress. This is 
true in its national aspect as well as from the point of view of the 
individual business, and in the post-war period of reconstruction 
serious thought must be given by all executives to the part 
costing is to take in their planning; whether an existing 
costing system needs revision, or, in other cases, whether they 
can face their responsibiUties without the aid of an adequate 
costing system. It is an encouraging fact that there is a rapidly 
increasing number of industrialists who have included a costing 
system in their organisation, yet there are still many who have 
not realised the importance and advantages of sound costing, or 
who fear the cost of installing and operating a costing department. 
Pull assurance can be given to the expense economisers that 
if a cost system is practical, devoid of unnecessary elaboration 
and commensurate with the needs of the business only, it will 
reveal information which, if acted upon, will make the expenditure 
remunerative. This, not only because of economies which may 
be effected, but also because of the indications for the determination 
of a progressive and more profitable policy and control. 

It is true that there has been an unprecedented increase in 
costing since 1939 for price-fixing purposes, owing to w'ar-time 
requirements, but there is no doubt that many manufacturers, 
previously without adequate costing facilities, have found that 
cost accounting provides something more fundamental—namely, 
facts indicating the way to improved efficiency and elimination 
of factors which cause costs of production to be higher than they 
need be. Such information is more far-reaching than just the 
finding of current costs for the fixing of prices. 

Each year smce 1940 has witnessed more co-operation between 
fims in many industries for the exchange of information for the 
attamment of better production, wdth a marked tendency to 
lomulate plans for some degree of uniformity in the manner of 
establishmg or presenting costs. Co-incidently stress has been 
laid on the benefits of some uniformity in costing in industries, 
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not only by the Select Committee on National Expenditure 
(Fourteenth Report), and by the Nuffield College Conference 
Report on “ Employment, Policy and Organisation of Industry 
aft«r the War,” but also by many Trade Associations. Further, 
the Institute of Cost and Wor^ Accountants has undertaken 
research on the subject, and directed attention to the funda¬ 
mental principles. In view of the increased interest in the sub¬ 
ject, Chapter II of this volume has been devoted to consideration 
of various aspects of Uniform Cost Accounting. 

Observation on Methods of Costing* —^The general principles 
of costing are fundamentally the same for all types of industrial 
activity, and for all forms of costing, but the methods employed 
vary according to the nature of the industry and the organisation 
and methods of each business. It is this significant fact which 
gives rise to the attempt to classify costing methods in such 
groups as job, process, unit, operating, operation, and multiple or 
composite costing as defined on pages 15 to 17 of Cost AccouifUiTig 
and Costing Methods. It is, no doubt, because of the variations 
which occur that the requests referred to in the opening paragraph 
of the preface to this volume for further illustrations of costing 
and Cost Sheets in a number of industries have ari^n. 

It is desirable to refer to Marginal Costing, which provides a 
means of indicating the effect on costs, and consequently on 
profits, of variations in the volume of production. Margi^l 
Costing is a costing method which provides for the presentation 
of costs of production so as to indicate the separate incidence of 
fixed and variable costs on varying volumes of output. In any 
cost system comparative figures can be, and often are, prepared 
which show actual cost variations. Marginal Costing is a name 
for prophetic costs, and may be considered as complementary 
to budgetary control, or as an aidjunct to a Standard Cost system. 
From this point of view it has some managerial and price-fixing 

advantages in respect of policy. 

Desirability ot Professional Guidance. —^When the mtroduc- 

tion of a costing system is contemplated, very careful considCTa- 
tion must be given to an examination of the methods availalue, 
to determine which will be the most effective and economical for 
the purposes of the management. In this respect it mi^t e 
realised that just as the methods of production necessitate the 
employment of, say, a skilled engineer, or a qualified chen^t, 
so do the conception and installation of a suitable cost 
necessitate the employment of a competent accountant qualified 
in the art and science of costing. An iU-conceived cost system 
may well be an unprofitable burden, and a danger to the busings. 

In the costing procedure described in the chapters 
follow, it should not be inferred that in any particular mdustry 
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illustrated the method is the only practicable one, or that the 
manner of recovery of overheads is universally used in the 
industry. If for no other reason, such a supposition could not 
be maintained in view of the fact that although the routine and 
methods of production described are in actual use, they often 
vary as between manufacturers engaged in the same industry. 
Nevertheless they afford useful indications of how costing prob¬ 
lems are being met, and in not a few instances diflSculties have 
been overcome by ingenious means which have been devised by 
experienced cost accountants. 

The Incidence of Overhead Expenses. —It will be conceded 

that as a general rule the ascertainment of the costs of materials 
and direct labour can be satisfactorily accomplished by one or 
other orthodox lines of procedure, although there are exceptions. 
The allocation and apportionment of overheads to the production 
departments and the most reliable means of recovering them in 
the costs of the various units produced present more difficult 
problems, and at the same time the correct solutions are of great 
importance. This importance has increased in magnitude with 
the advancement of industrial methods, which usually involve 
machines and plant of high capital value, so that works overhead 
expenses tend to exercise a greater influence on cost than wages. 
Dr. D, J, Garden, in his book Flexible Budgeting and Control* 
illustrates this in the figures reproduced below, which show the 
changed incidence of overhead charges of two operations in the 
case of a well-known motor-car factory. The comparison is 
between the normal costs pre-1914 and in 1930, 


Table showing the Changed Incidence of Overhead Charges 

Operation A ” (Turning and Boring) 

Pre-1914 Costs. 1930 Costs. 

Labour 62-42 per cent. 20*48 per cent. 


Overhead Charges 


37*58 


ft 


79*62 


tt 


100*00 


>t 


100*00 




Labour 

Overhead Charges 


Operation “B” (Qear-Cutting) 

Pre-1914 Costs. 

• • . 61*40 per cent. 

38*60 


100*00 


t» 


1930 Costs. 

29*20 per cent 
70*80 


100*00 




Today there are numerous examples of overheads assuming 
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even much greater proportions as compared with periods when 
labour, and not mechanisation, was the predominant agent of 
production. 

This incidence of overhead expenses in a highly mechanised 
business is a matter which has important bearings on costs and 
profitability at different levels of production owing to the rigidity 
of fixed overheads. One effect is that in periods of declining 
activity costs rise rapidly, whilst prices result in even more 
rapidly falling profits, and at an early stage of decline losses occur 
when the market conditions will not permit of increased prices. 
In boom periods the converse is true, but usually with lesser 
emphasis, owing to the tendency to less vigilant control when 
business is brisk. 

The Practical Uses ol Costing. —^It is largely because of t^ 
incidence that the need for efficient costing, coupled with effective 
use of the information which it affords, is stressed. A further 
advantage of scientific costing is found in its use in conjunction 
with budgetary control and planned production, which play so 
important a part in the management of highly capitalised 

businesses. 

In conjxmction with the foregoing observations it may be 
useful to summarise the general purposes which Cost Accotmts 
and related statistics serve : 

1. The figures recorded and summarised in the Financial 
Accounts are ai^alysed and classified with reference to the cost 

of products and operations, _ ^ 

2. To arrive at the cost of production of every unit, job, 
operation, process, or department, and develop cost standards. 

3. To indicate to the management any inefficiencies, and 
the extent of various forms of waste, whether of materials, 
time, expense, or in use of machinery, equipment, and tools. 

4. To provide data for periodical Profit and Loss Accounts 
and Balance Sheets at such intervals as may be desired during 

the financial year. _ . 

5. To reveal sources of economies in production, having 

regard to methods, equipment, design, and output. 

6. To provide actual figures of cost for comparison with 

estimates, and to serve as a guide for future estimates, or quota¬ 
tions, and to assist the management in their pric^-fixing pohcy. 

7 Where Standard Cbsts are prepared, they show what 
the cost of production should be, with which the actual eventu¬ 
ally recorded costs may be compared. , 

8. To present comparative cost data for different peno^ 
and various volumes of production output, and to provide 
guidance in the development of the busings. 
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9. To indicate where articles or components can be bought 

more advantageously than made. , r u x 

10. To record the relative production results of each unit 

of plant and machinery in use as a basis for examining its 
efficiency. A comparison with the performance of other 
types of machines may suggest the necessity for replacement. 

11. To provide a perpetual inventory of stores and other 

indite Is 

12. To explain in detail the sources of profit or loss revealed 
in total in the Profit and Loss Account. The interlocking 
of the Cost and Financial Accounts is a necessaiy corollary for 
this purpose, and the costing scheme must provide for this. 

In conclusion, two important aspects are worthy of emphasis, 
amely: 

1. That costing information, to be of maximum value, 
must be capable of presentation with promptitude at such 
regularly frequent intervals as may be necessary for the purposes 
of the management. In some businesses this may be daily 
for certain aspects of activity, and in many the costs are re¬ 
quired at intervals of a week, fortnight or four weeks. In some 
circumstances quarterly or longer periods are used, but such 
lengthy intervals result in the loss of much information which 
could otherwise be available for purposes of early control. 

2. That effective reconciliation between the Cost and 
Financial Accounts should be maintained. Whether this is 
achieved by interlocking in one integral system of accounting, 
or by means of suitable Control Accounts, is immaterial, pro¬ 
vided the necessary checks ore secured to ensure that, in fact, 
all expenditure has been properly accounted for. No small 
additional advantage of the use of Control Accounts is that 
monthly, or other periodical Balance Sheets, Manufacturing and 
Profit and Loss Accounts can be prepared if desired. 



CHAPTER n 

UNIFORM OR STANDARDISED COSTING SYSTEMS 

The Distinetive Feature of uniform systems of costing is the 
provision of detailed costs determined by the adoption of a 
standardised basis of cost analysis so that the costs revealed are 
properly comparable. 

Two Purposes of Uniform Costmg. —Distinction is necessary 
between (a) those uniform systems which are for the purpose of 
executive or supervisory control by a central authority which has 
power to act as may be desired upon the information afforded; 
(6) those designed and recommended by a trade federation or 
association for use by manufacturers to afford guidance in costing 
in a particular industry, generally without any arrangement for 
comparing detailed costs. 

In the first class referred to the maximum degree of uniformity 
and action is obtained by the management of a business having a 
number of factories producing the same commodities ; or by the 
executives of a company exercising control over factories owned 
by subsidiary or associated companies. Also in this class, although 
the form and degree of control are much less complete, are: 
(i) a public authority with powers to require submission of standard 
financial returns, and costs for certain aspects of control only—c.g., 
electricity supply; and (ii) the “ Totalitarian ” compulsory 
standardisation of accounting with a view to “ directed ” uniform 
costing in industrial and commercial groups for the purpose of 
State planning, as instituted in Germany. 

Requirements for Uniform Costing* —Apart from the design 
of the form in which the resultant costs are to be presented, con¬ 
sideration has to be given to: (o) the headings tmder which 
items entering into cost should be grouped, (6) the scheduling 
of the kinds of expense to be collated under each heading; (c) the 
methods to be us^ to ascertain or apportion the costs concerned, 
((/) the nature of the cost and production data to be finally re¬ 
ported upon as a result of the costs and statistics obtained. 

The points (a) and (6) are obviously essential, as without 
precise instruction on such matters the objective of properly 
comparable costs could not be achieved. In each trade the 
headings and schedules must be appropriately devised, and a 
scheme of designatory account numbers tends to accounting 
accuracy, and greater convenience in compilation of data. 

Two such schemes of classification are illustrated on pages 

107-113 of Cost AccourUing and Costing Methods, but these are 

6 



UNIFORM OR STANDARDISED COSTING SYSTEMS 7 

capable of adaptation to any industry, and of being expanded, 
or contracted if less detailed analysis is desirable. 

Among the matters to be decided for a uniform system are : 

1. The demarcation between direct and indirect labour. 

2. What shall be regarded as the production centres, sections 
or departments for the purpose of analysis of cost. 

3. What items shall be regarded as facto^ expen^, and 
what shall be scheduled as administration, selling and distribu¬ 
tion expenses. 

4. 1^at bases or factors shall be used for the apportion¬ 
ment and allocation of overheads to the sections in (2) above. 

5. What method of recovery of factory and other overheads 
shall be used— e.g,, machine-hour rates, labour-hour rates, 
percentage on wages, rate per unit or other means. 

6. How buying, storing, handling and issue of materials 
expenses shall be treated. 

7. What rates of depreciation shall be charged for plant and 
other fixed assets. 

8. If buildings are owned, w'hat, if any, rent should be 
included. 

9. How cost of services shall be ascertained and charged to 
production departments or “ centres 

Further, for use of the executive, decision as to what data should 
be compiled and reported upon, apart from unit costs of pro- 
duction. For instance, it would be useful in most industries to 
know: 

1. Quantity of output. 

2. The cost per unit of production compared with the cost 
in previous accounting periods. 

3. The ratio between wages and other expenses, probably 
expressed as a percentage. 

4. The number of plant-hours worked, and the cost per 
hour, and if suitable for each centre or department, 

5. The direct wage cost per working hour. This would be 
an average for each process or type of labour. 

6. An index-number as a guide to the degree of utilisation 
of capacity. 

7. Some facts about process losses and waste. 

Spec^l features of particular industries would need to be 
covered by other appropriate statistics or costs. 

U^onni^ Imposed by Public Authorities.— (a) When the 

Q j®“PP^y) Act, 1926, came into operation, the Second 

{schedule of the Act enumerated rules for determining cost of 
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production, and the undertakings concerned remodelled their 
accoimts to facilitate the preparation of the monthly Cost State¬ 
ment in the required form. A detailed description of such 

uniform costs is given in Chapter XXIII of Cost Accounting and 
Costing Methods. 

(b) In Germany compulsory standardised accounting ensures 
uniform analysis of expenditure for accounting, by requiring 
collation under ten major headings for all firms. Further sub¬ 
division is laid down for firms in particular groups or trades. 
These requirements are for the ordinary accounts, and thus do 
not constitute a uniform s^’stem of costing, but they provide a 
basis for one. Uniform Costing Principles have been promulgated, 
and various directives '* have been issued for certain groups or 
industries, thus indicating the ultimate compulsory setting up of 
uniformity in costing for various industries. It is interesting to 
note that the Manufacturing Cost Sheet of an industrial under¬ 
taking in connection with the German plan corresponds closely 
with a combination of Figs. 48, 49, 50 and 52 illustrated in Cost 
Accounting and Costing Methods. 

This step towards compulsory uniformity in costing enforced 
by the German Government has been described in detail by Dr. 
H. W. Singer in the fifth of the Occasional Papers^ published by 
the National Institute of Economic and Social Research. This 
comprehensive review of German national planning of account¬ 
ing and costing is worth careful study. The scheme was developed 
more extensively in the years preceding the war, and compulsory 
uniform costing is stated to have been introduced in many 
groups of industries. The principal objectives in war-time are, 
broadly, the planning of national economy; the placing of 

contracts rationally to the most suitable manufacturers at 

% 

appropriate prices in the light of unif ormly prepared costs; 
the fixation of subsidies, levies and pooling arrangements; and 
the creation of better internal management through proper 
accounting and costing, especially among firms which have not 
previously kept such records. 

There is considerable evidence that much chaos and confusion 
have arisen, and that the veist plan is far from being effective, 
despite the introduction of heavx’ fines for wilful and inadvertent 
breaching of rules and rendering of inaccurate information. 
Nevertheless, without discussing the pros and cons of statutory 
compulsion, the advantages of uniform accoxmting and uniform 
costing in each industiy- are many, and the introduction of 
suitabh' adaptable schemes, if faithfully carried out, would tend 
to improve many aspects of national econom}". 

(c) In the United States of America, although the Government 
has stated the principles for the determination of costs under 
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Government contracts, and defined the elements of manufacturing 
costs admissible, it has made it quite clear that no particular 
system of accoxmting and no rigid formula or set procedure is 
required. A Treasury Decision (5000) was promulgated under 
Section 2 (6) of the Act of June 28th, 1940, and other provisions 
(sometimes referred to as the Vinson-Trammell Act) under which 
provision has been made for determining the allowable items of 
cost. Such costs are classified in logical order, but even for this 
outline there is no requirement that the classification shall be 
adopted in contractors’ system of accounts, provided the informa¬ 
tion required can be furnished. A descriptive summary of the 
provisions is given in Chapter XXXR^. 

(d) In Great Britain various enactments have prescribed 
certain accounting requirements, but not as regards uniform 
costing. Some declaration as to what items should be in¬ 
admissible to cost of Government contracts was made in the 
Colwyn Committee’s Report (No. 2) published by H.M. Stationery 
Office, October 31st, 1918. Under the Defence of the Realm 
Regulations, 1939, a provision was made by Section 55AA, under 
which manufacturers and others may be ^-equired to keep records 
and accounts in any manner directed, and to allow inspection of 
these, but there is no general requirement for any particular 
method of costing. 

Uniform Costing Systems Issued by Trade Associations.— The 

fact that a number of trade federations have found it desirable 
to formulate uniform costing systems appropriate to their industry 
demonstrates that such uniformity is regarded by astute business 
men as beneficial to industries. 

It cannot be denied that fallacious costing, as well as non¬ 
existent costing, has caused, often unwittingly, a certain amount 
of detractive competition in prices. The provision of a carefully 
devised uniform system, reasonably complete but without 
burdensome complications, and formulated by cost accountants 
of practical experience in the industry concerned, enables those in 
the industry to avoid pitfalls. Once installed, there may be a 
raving in accounting personnel if less direct methods have been 
m use, and even if an increased accounting staff is found necessary, 
m^y more than compensating savings through the better 
efiiciencies which arise from information imparted, should accrue, 
bmaU firms which cannot afford professional installation of an 
adequate special accounting and costing system often find the 
ralution of their difficulty in a trade association scheme. It is 
mown that many of the firms which have drifted into bankruptcy 
done so because of their ignorance of accounts and proper 

The industries for which associations have issued uniform 
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costing systems include : Clothing manufacture; Electrical and 
allied manufacture; Printing; Hosiery manufacture; Internal- 
combustion Engine manufacture; Iron and Steel industry; 
Laundries; Nuts and Bolts industry; Paper-bag making; 
Paper Boxes and Cartons m akin g; Pottery-making *, Paint, 
Colour and Varnish manufacture; Tin Box manufacture. 

War-time Trade Assoeiations.— Since the war there have been 

many war-time trade associations set up, and some of these have 
adopted a uniform method of cost presentation in view of the 
requirements for cost details called for by Government Depart¬ 
ments and Controls. The fixation of maximum prices under 
Statutory Rules and Orders necessitates the collection of many 
comparative costs by the Department concerned. Frequently 
controlled prices are determined in consultation with trade 
associations, and in many cases when a permanent association 
has not existed a War-time Association or Federation has been 
formed. A committee agrees upon a standard layout of Cost 
Sheet, which not infrequently is approved by the Department 
concerned, and this is circulated to all the firms in the industry. 
Such action tends to encourage a common method of cost com¬ 
pilation, but does not ensure uniformity of cost accoimting. In a 
number of instances, however, there is a'schedule detailing what 
is comprised under each heading, and even a basis for allocation 
of overheads. It is not unlikely that this war-time co-operation 
may be the forerunner of the formulation of further uniform costing 
systems. 

There is no doubt that owing to the commercial and industrial 
importance of accurate costing, much thought should be given to 
any costing scheme which is to be adopted generally by any 
industry to ensure that correct principles are followed, and that 
the most advanced methods are adopted. A fully qualified 
practical cost aocownXani is necessary. Since 1939 industry has 
certainly become more cost-minded, and in the accountancy 
profession the costing aspect is rightly receiving much greater 
attention; in fact there is a growing n^ber of accountant 
specialised in costing, as evidenced by the increasing membership 
of the Institute of Cost and Works Accountants. These develop¬ 
ments will, no doubt, increase rapidly in the post-war reconstruc¬ 
tion, and indeed they must if the country is to maintain its 
prominent economic position amongst nations, and ensure a 
high standard of living. 



CHAPTER m 


MANUFACTURE OF DRUMS AND KEGS 

Drums, such as those used for oils, kerosene, disinfectants, 
bitumen, etc., and kegs used as containers for paint, grease, 
putty, etc., are manufactured under mass-production methods 
from black-iron or terne-plate sheets of varying gauges or thick¬ 
ness, according to the strength necessary for the use for which 
the container will be required. The method of production is 
substantially the same, up to a point, for both classes. 

The sequence of the main manufacturing operations may be 
summarised simply as follows : 

(i) Receiving and storing sheets of plate. 

(ii) Operations for the body of the drum or keg, viz. : 

(а) Guillotining sheets to required size. 

(б) Pickling, or grinding edges of plate prior to welding. 

(c) Rolling to obtain cylindrical form. 

(d) Spot welding side seam in position. 

(e) Welding the side seam (or alternatively “ folding ” it). 

if) Flanging. 

ig) Corrugating (where necessary). 

(iii) Operations for ends, viz.: 

(а) Guillotining sheets to required size. 

(б) Stamping circular discs for ends. 

(c) Pressing ends to shape. 

(d) Stamping neck hole in top end (drums only). 

(e) Pressing or soldering neck (drums only). 

(/) Riveting handle on top end, or lid of kegs. 

(iv) Assembling. 

(а) Solutioning joints. 

(б) Double seaming tops and bottoms to body (for kegs 
bottom only, as the lid is loose). 

(c) Riveting lugs on keg (to support lid). 

(d) Testing drums for air-tightness, and drying. 

(e) Soldering leakers discovered during test. 

(v) Painting ; or varnishing inside if required. 

(vi) Drying. 

(vii) Inspection and despatch. 

There may be various other operations undertaken for special 

11 
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reasons, and according to the type of drum or keg. Thus some 
may be wholly weld^, others may require only “ folded ” side 
seams. In general, however, the above-named processes arise on 
the production line, and each drum passes from operator to operator 
in the team of workers, so balanc^ that the flow of production 
is not impeded by “ bottle-necks 

Handles, lugs and other fittings are made in other departments, 
passed to Stores, and issued to production as required. 

Sizes of drums vary from 1 gallon to 45 gallons, or occasionally 
more, and an even greater variety of kegs is made. The manu¬ 
facturer plans to maintain a steady output of any required size 
by a balancing of teams. 

Method of Costing. —^Batch costing and unit costing are suitable 
for mass-production manufacturing, but there may be job costing 
for particular supplies. 

Proeedure: Raw Materials. 

(i) Black Iron or Teme-plate sheets are stacked in a store 
near the commencement of the production line—a.c., close to 
the guillotine machine. The usual stores records are maintained 
for each sized sheet of the same gauge steel. Perpetual in¬ 
ventory records and checks are kept for the numbers and 
tonnage of each size. For ease of stock checking, each consign¬ 
ment received is allocated a “ lot ” number, the lots being 
completely used in succession. 

Stocks of steel sheets tie up considerable capital, and care 
is necessary to ensure that balanced supplies in sizes consistent 
with economic cutting for bodies and ends are obtained, and 
controlled. 

In the Stores Ledger the tonnage received figure for each lot 
is that as shown on the Invoice and Gioods Received Note, and 
issues against each lot should correspond. At the end of each 
costing period (say four weekly) the standard weight of sheets 
(as used in costings) issued may be ascertained from the Ledger 
Account for comparison with the actual weights, to determine 
the adjustment of costs (based on standard weights) for average 
heavy or light ro llin g of the sheets. There is necessarily a 

weight tolerance for sheet rolling. 

(ii) Sundries —e.y., necks, caps, rivets, fittings, paint, etc., 
are controlled with the aid of Bin Cards and Stores ledger 
Accounts. 

(iii) Scrap from the guillotine and press machines are 
collected, and baled for sale. 

Finished Production. —^After inspection, the drums are de¬ 
spatched almost imme^tely, owing to their great bulk. An 
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analysis of Production should be extracted by means of a code 
system, to provide a complete summary of each ty^e of container 
produced. Such totals are used for determining the unit cost of 
labour and overheads as described in a later paragraph. 

Labour (Direct). —^The wages of each production team (in¬ 
cluding any bonus) are recorded and summarised for the costing 
period. The method of assessing the labour cost for each type 
of container produced is discussed later. It is a great advantage 
to have time-sheets or cards showing each employee’s time on 
each type of drum, and the production line or department in 

which engaged. 

A Production Bonus Scheme based on output of teams working 
on the production lines is particularly appropriate to this type of 
mass production. Suitable schemes are outlined on p. 101 of 
Cost Accounting and Costing Methods. Cost statements revealing 
the effective savings arising from the spread of fixed and semi¬ 
fixed overheads over increased output or conversely and from the 
elimination of defective work may be used with advantage. 

Factory Overheads. —^These are apportioned or allocated 
to the respective departments according to the procedure de¬ 
scribed in Chapter of Cost Accounting and Costing Methods. 
Methods of recovery in costs are discussed in a later paragraph. 

Observations on the Cost Sheets. —^Two specimen cost sheets 
are illustrated on pages 16 and 17, one for a 5-gallon drum, the 
other for a 28-lb. keg. 

Cost sheets are prepared at regular intervals, commonly 
weekly, monthly or quarterly; one for each type produced. 

The costs of materials are based on standard weights appro¬ 
priate to the sizes of sheets used. Variations in cost arise only 
by reason of: (a) fluctuations in waste due to process defects 
and other items (paint, rivets, etc.); (6) changes in prices of 
supplies. 

Minor variations may arise from rolling of sheets within 
tolerance limits as to thickness which affects steel weights. 

Labour costs may fluctuate from (a) alterations in wage rates ; 
(6) variations in output achieved by production teams. These 
may result from (i) Normal human factors which affect output, 
including change of workers, absenteeism, idle time, etc., (ii) 
Economies of any new methods, (iii) Retarding effect of introduc¬ 
tion of new types of drums, which affects the normal production 
lines when labour transfers are made. 

Ascertainment of Costs: (1) Materials.— (a) Sled for Bodies 

atid Ejids, The standard rolling weight of a sheet varies 
according to its gauge (i.e., thickness). The standard weights 
per square foot are given in the following table :— 
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Standard W eights of Steel Sheets According to Gauge, 


Gauge. 

Lbs. per 
sq. ft. 

Gauge. 

• 

i Lbs. per 
! sq. ft. 

1 

Gauge- 

Lbs. per 
sq. ft. 

1 

14-410 

11 

! 4-540 

21 

j 1-424 

2 

12-840 

12 

4-040 

22 

1-275 

3 

11-440 

13 

, 3-600 

23 

1 1-135 

4 

, 10-200 

14 

i 3-200 

24 

1-010 

5 

9-OSO 

15 

: 2-850 

25 

i 0-899 

6 

t 8-080 

16 

i 2-550 

26 

0-800 

7 

4 

7-200 

17 

i 2-270 

27 

0-712 

s 

1 

6-410 

13 

2-020 

28 

0-637 

9 

O-700 

19 

1-795 

29 

0-567 

10 

i 

5-100 

20 

1 

! 1-599 

30 

0-502 


The usual gauges are from 14 gauge to 26 gauge, according to 
the strength of the drums required. The Steel Rolling Mills 
invoice the sheets at prices per ton. 

For Bodies the sheets are guillotined to the size required; 
Ejids are stamped to size from suitable sizes of sheets. The 
weight as charged to the Cost Account is the standard for the 
gauge sheet used, and periodic adjustment is made for the 
rolling tolerance ascertained for the period from the Stores 
Ledger, and for process defects and waste. The cost is credited 
with rebate allowed by the steel supplier, and with proceeds 
from sales of scrap. 

(6) Handles, lugs, etc,, are made and costed separately. 
The weight of steel used and charged to cost of these items is 
based on physical cheek, allowance being made for scrap. 

Paints. The consumption for different sizes of drums 
and kegs is determined by tests and charged accordingly. 

(c) Reconciliation of total charges for materials to cost 
with financial accounts is necessary. The total quantity of 
each size produced for the costing period at the value shown 
by the Cost Summaries is checked with the Manufactiiring 
Account in the financial books, or passed to the Cost Ledger 
Control Account (four methods are described in Chapter XV 
of Cost Accounting and Costing Methods). After investigation 
of any differences appropriate adjustment is made in the 
Control Account. Any changes necessary for future costings 
will be made. 

(2) Labour, Direct. —Various methods are used to determine 
the actual or apportioned charge for each t}’pe or size of container. 
The following methods are in operation ; 

(i) Detailed time sheets for each employee show the time 
spent on each type of drum. From the Wages Abstract (on 
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the lines of Fig. 58, page 161, of Cost Accounting and Costing 
Method) a summary of wages cost for the period shows the total 
for each type of drum, and this, divided by the output number 

of each t^^e, gives the labour cost per drum. 

(ii) A Points ” System, which, by means of time study 
of each operation, enables a given number of “points ” per 
100 drums of each type to be determined. 

The actual production wages divided by the total points 
value of all quantities produced in the week, or other costing 
period, determines the cost value of the points. This, applied to 
the “points” measure per 100 drums of any size, provides 
the labour cost of each type in the mixed production. 

(iii) Production Hour Method. The average hourly out¬ 
put of the production-line team is determined for each type or 
size, from which, by computing the team-hour wage cost, the 
labour cost per 100 drums of any type of dnxm can be ascertained. 

It is necessary to reconcile total charges to cost for labour 
with the total direct wages paid in the costing period. Adjust¬ 
ment entries may be necessary, suitable to the method of 
presenting costs, 

(3) Factory Overheads. —^These are commonly resolved as a 
percentage on direct wages, owing to the “ flow ” nature of 
production through the production lines in the shops. To some 
extent this corresponds with the time element, but this method 
entails a small element of inaccuracy, owing to various factors. 
(These are discussed in Chapter XII of Cost Accounting and 
Costing Methods.) When changes occur in wage rates the per¬ 
centage should be adjusted, but when such changes are frequent, 
this is troublesome. This can be remedied by substituting a 
recovery of overheads on a Unit of Output bas'is, which wilf be 
facilitated if the “ points ” method of measuring units is adopted. 
Many of the inaccuracies of the percentage on wages method can 
be avoided by a unit of output basis assessed on the points method. 

(4) Administration Overheads are sometimes applied as a 

percentage on factory cost, but more usually as a percentage on 

direct labour owing to the close relationship to production in 
this industry. 

(5) Selling Overhead.- —Expenses are commonly applied as a 
percentage on total cost, or as a percentage on selling price. 
Greater Tenement in the allocation of selling overheads is some¬ 
times required, involving consideration of a varjdng rate of charge 

tor each type or group of lines sold. For control purposes there 
may be analysis by se llin g areas. 

(6) Distribution Overheads. —When selling prices include de¬ 
livery to any destination within a defined area an average rate is 
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Cost Sheet for Drui 


II 


and Keg Manufacturer. 


Dbums. 

Type Dram : 5-gallon DfS Black Iron Drum, Welded Side Seam^ 

25124 gauge 50-f7im. Jfeek, Caps complete^ Painted. 

Standard Sheets used per 100 Drams: Lbs. 

Bodies: 25 SheOt Black Iron 74*' x Jd", 25 gauge (at 0‘SOO 16. per sq, ft.) . . 370 

Tops and Bottoms : 25 Sheets Black Iron 54" X 2a\ 24 gauge (at hOl lb. per sq. ft.) 266 

636 


Costs per 100 Drams. Four Weekly Period Ko. 10. 


Material, 

lb. 

Description. 

Material 
Prices 
per Owt. 

Total for 

100 Drums. 

Per Drum. 




d. 

£ 

n 

11 

Pence. 

370 

Bodies—as above 







7 

Add wastage 2% 







377 



j 





4 

Tolttance + or — (— 1% for period) 


1 





373 

Steel 26 gauge 

28 

1 

6 

4 

14 

11 


265 

Tops and Bottoms—as above 







6 

Add wastage 2% 







270 I 


1 






7 ! 

1 

Tolerance + or — (+2J% for period) 

1 

1 






277 

Steel 24 gauge 

24 


2 

19 

4 


660 

1 

Total weight used 



7 

14 

3 


1 

Leas 3}% Bebate 




■i 

H 


1 




7 

8 

H 


40 

Less Scrap Sales 

4 

0 


1 

6 


610 

1 

100 Kecks, Caps, Wads, etc., at 18<. 6d. groes 



7 

7 

13 

0* 

H 

17-646 

1-602 

1 

+4% waste 




20 

Handles 

16 

0 


2 

8 

0-320 

2 

Bivets 

36 




n 

0-078 


Paint —2 gallons at Ss. 5d. per g<dl. 




17 

mm 



^Ider 






U'U46 

632 

(Av. per Dram 6*32 lb.) 



9 

B 

1 

21-730 

Laboor— 

’1000 units of 0’675 d. per unit 



1 

fl 

11 

6-750 


Prime Cost 




9 

D 

27-480 

Fftctoiy and Administration Ororhsad Fxpensos-^Hi^ 
160% on Labour 



3 

16 

8 

9-200 


Total Production Cost 



16 

6 1 

8 

36*680 

m A A A 

Selling Bzpenses~-5% on Total JProduotion Cost 




16 i 

4 



Total Ez Works Cost 



16 

1 

1 

0 

38-620 
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Cost Sheet for Drum and Keg Manufacturer. 


Keos. 

Type Keg : PJ" x ifij" Biaek Iron JTcy, BfS, Welded Side Seam. 

26/24 ffouge. Flat SaadU^ Vamuhed Inside^ Painted. 

Standard Sbeeta Used per 100 Kega: 

Bodies: 25 SheeU Black Iron 60" X .3S'\ 26 gauge (at O'SOO lb» per sg. yt.') . 

Tope and Bottoms; 25 SheeU Black Iron 44" x 22"^ 24 gauge (at VOl lb. per tq. fl.) 


Lbs. 

393 

170 


463 


Cost per 100 Kega. 


Foot Weekly Period Xo. 6. 


IfaterUl, 

lb. 


.393 


176 


468 


Description. 


Bodies—as above 
Add wastage 3% 

Tolerance + or — (—2% for month) 
Steel 36 gauge 

Tops and Bottoms—^as above 
Add wastage 3% 

Tolerance + or — (+3% for month) 

Steel 24 gauge 

Total weight oaed 
Less 3|% Rebate ' 

Less Scrap Sales 


Logs on Lid 
Handles 
Rivets 

Faint —1 gallon at IBs. 6d. per galh 
Vamisb—} gallon at $t, per gall, 

(Av. per Keg 4-64 lbs.) 

750 tmiU at 0'575 per unit 

Prime Cost 

Factory and Administration Overhead Kxpenses—oX 
160% on Labour 

Total Prodaction Cost 

Selling Bzpensas—d% on Total Produaion Coei 
Advertisih^2% on dim 

Total Ex Works Cost 


Prices 
per cwt. 


28 


24 


6 


Total per 

100 Kegs. 

Pa Keg. 

£ 


d. 

Pence 

3 

14 

31 


1 

17 

H 


5 

13 

01 



4 j 

1 

n 


6 

7 

H 



1 

H 


5 

6 

3 

12*756 


3 

5 

0*410 


4 

31 

0*515 


1 

31 

0*155 


12 

6 

1*500 


4 

6 

0*540 

6 

12 

3 

15*870 

1 

15 

|Hi 

4*312 

8 

8 

21 

20*182 

2 

17 

6 

6*900 

11 

m 

81 

27*082 



21 

0*813 



6 

_ _ • 

0*540 




28*435 


o 
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computed from the total cost of road and rail transport, including 
own delivery department costs, using the tonnage dispatched in 
the period as divisor. By use of ratios for sizes, or by tonnage of 
each size dispatched, the average delivery cost for each type can be 
determined. 

Reconciliation with Financial Accounts. —This is facilitated 

if one of the various methods of Double-Entry Control Accounts, or 
the tabular analysis described in Chapter XV of Cost AccountiTig 
and Costing Methods, is adopted. 

Another useful statement is a Cost and Sales Analysis Sum¬ 
mary prepared for each costing period, whereby profit or losses by 
types are sho^sm, and reconciled with the results sho^m by the 
corresponding total profit or loss in the financial accounts. This 
may be done quarterly, but it is more useful if effected monthly. 



CHAPTER IV 


MANUFACTURE OF JAMS AND PRESERVES 

Jams and preserves are made from sugar, fiiiit and setting 
compoimds in the form of natural pectin and citric acid. In the 
season fresh fruit is used. Surplus fruit is preserved as pulp in 
barrels to be manufactured later. In this way an otherwise 
seasonal production is levelled out over the year. 

Fresh fruit is purchased from the growers direct or through 
markets or agents, and is utilised as soon as possible after receipt, 
as loss through mildew and mould is rapid, especially with soft 
fruits, such as raspberries, blackberries, strawberries, etc. Any 
stalks, strigs, stones, etc., will be removed by hand or machine, 
whichever is more suitable. 

The prepared finit is mixed with sugar, water and pectin in 
accordance with the recipe prepared by the chemist to correspond 
with the standard it is desired to market. The quantity mixed 
per “ pan ” or per boiler ” will depend on the machinery and 
plant available. The sugar and water may be added to the fruit, 
or a sugar syrup may be prepared separately. 

The mixture is boiled for the period necessary to produce the 
prescribed finit and/or sugar content of the out-turn. This will 
be determined by weight, temperature, and/or special scientific 
^truments designed to disclose the soluble solid content. The 
jam is transferred in mobile containers to tables for filling by hand 
or to hoppers for machine filling. Any scum is removed and 
reconstituted into sugar syrup, or added to the next boil. 

Kie filled jars or cans are washed, labelled and ultimately 

packed mto cartons or cases, the procedure being similar to other 
canned or bottled commodities. 

Method of Costing.— The most suitable method of costing is a 

combmation of process and unit costing. There are three distinct 
processes : 

(i) Preparation, of finiit or pulp. 

(ii) Making the jam. 

(iii) Filling into jars, etc., packing and finishing. 

suitable unit of cost is weight, the usual ones being 
cwt., lbs., dozen lbs., or gross lbs. ^ 

units: (1) unit of 
P cwt- of jam to the stage where it is ready for fiUine 

36 of pack—e.y., per fibreboard carton of 

ja.* or can oTr Sp^rt! ete ’ ^ ^ 
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ProccduTG* 

Materials.—(a) Fruit is perishable hence control of quantities 
received, and of the losses in the various stages of production 
is important (a suitable form is given on page 20). Adequate 
records are necessary in respect of products, residuals and wastages, 

which consist of: 

(i) Loss in Transit due to drip, fruit going mouldy and 
pilferage. The drip loss applies to soft fruits— e.g,, raspberries, 
strawberries, blackberries, etc.—especially if very ripe. The 
loss is the discrepancy between invoice weights and received 
weights. The possibility of claims has to be investigated. 

(ii) Inspection Losses on picking over are due to unripe, 
over-ripe and mouldy finiit. In some cases unripe and over¬ 
ripe fruit— e.g., strawberries—can be used in other jams. 

Similarly, fruit unsuitable for fresh-fruit jam may be satisfactory 
for putting down as pulp. Rejected fruit can only be disposed 
of as waste or manure. 

(iii) WcLste of Inedible Parts attached to fruit. The loss 
arises in the following operations : 

(a) Pluggmg strawberries. 

(b) Strigging blackcurrants. 

(c) Snibbing gooseberries, 

(d) Stoning plums. 

Where the jam is to be made from fresh or whole fruit 
these operations will be carried out by hand. Where the 
fruit is pulped, however, the stalks, strigs, etc., can be 
removed more easily by machines. 

Losses in the processing of the jam include : 

(iv) Loss by evaporation in boiling. This loss will vary 
between different fruits and the same fruit in different seasons. 
Detailed statistics will be recorded by the laboratory. The 
extent of this loss is primarily dependent on the period for 

which it is desired to keep the jam, and whether for home or 
export trade, etc. 

(v) Filling Loss. A certain amoimt of jam is spilt in filling 
jars or tins, and some will adhere to the sides of the boilers, 
pans and other utensils. 

(vi) Over-fiUing. In order to ensure that, for example, a 

1-lb. jar does actually contain 1 lb., it is necessary to over-fill 

^ghtly. This, allowance must be watched and checked 
from batch to batch. 



Dally Report of Consumption of Ingredients and Details of Output. 
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(vii) Testers. There will be the usual loss due to opening 

occasional jars for testing as to consistency, sugar content, etc. 

There normally will be no necessity to maintain stores records 
as such, as the fruit must be used or pulped as quickly as possible. 
The longer it is kept the more rapidly will it go bad, with corre¬ 
spondingly increased costs. 

(b) Fruit Pulp —The fruit is pulped by putting the fresh fruit 
into barrels and adding water and a small quantity of sulphur 
dioxide. Strawberries, for example, can be put down in June 
and used for jam-making during the following winter. Careful 
records must be kept of quantities of fruit so preserved, register 
numbers of barrels, etc. 

When making jam from this pulp the added water will have 
to be allowed for in the recipe— e.g., 100 lbs. pulp equals 90 lbs. 
fresh fruit. It can be either weighed out or measured w^hen 
preparing ingredients for each boil. 

(c) Sugar, Pectin, Acid, etc. —^There are no abnormal losses 
of these, and the stores records for them follow the lines outlined 
in Cost Accounting and Costing Methods, Chapters TV and V. 

(d) Credits. —Due credit must be taken in the costs for the sale 
of any items of scrap, etc. Examples are bad fruit, packing- 
cases (where not returnable) and sugar bags. 

(e) Daily Report on Consumption. —A suitable form is given on 
page 22. 

Materials—Packing. —^These include jars, bottles, tins, cases, 
cartons, labels, wire and tape. The records for the receipt, store 
and issue of these follow the normal procedure. 

Independent records of containers issued, filled and packed 
will disclose the number and percentage damaged or broken on 
the fillin g line. 

Labour. —The direct labour costs will normally fall under the 
following headings: 


(a) Fresh Fruit-Preparation, This will include receiving, 

mspecting, plugging, strigging, etc., as applicable. The total 

labour so expended will be allocated to each crop as a direct 
charge. 


(b) Fruit Pulp—Preparation, Except in special circum¬ 
stances, the hand labour involved in preparation of fresh fruit 
will not be concerned. There will be the labour of putting 
down mto barrels, coopering, etc,, supplemented by the 
machme cost of extracting plugs, strigs, etc. The total labour 
will be spread over the total weight put down. 

{c) Jan^rrmking, This will cover weighing out ingredients, 
attending boiling-pans, testing, etc. 
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(d) Filling and Packing. The followi^ operations 
usually undertaken by teams of girls each with a charge ha] 

(o) Filling into tins or jars, previously heated. 

(6) Inserting waxed disc. 

(c) Closing tin or capping jar. 

(d) Washr^ and drying. 

(e) LabeUi^. 

(J) Packing into cartons. 

R4:TaT>T»inor wirina and labe llin g cartons. 

(A) 



The type of “ pack ” will vary— e.g., 1-lb., 2-lb. or 7-lb. 
containers packed in wood cases and/or cardboard display 

cartons, etc. , . . , • 

(e) Indirect. This will include such items as trucking, 

gene^ cleaning. ., , , , . x 

Although wages are usually paid by hourly rates, a sy^m 

of payment bv piece work may be introduced mto the i^t 

preparation and the filling and packing departments. There 

is also the team system of remuneration. Incentives to speed 

up production may be introduced. , „ . ,. n j. j Tn,» 
m Records of Wages, Output, and Wetghts Pack^. The 

foreman will make a daUy return of labour hours and oul^ut 

for each filling unit. A weekly abstract is made summanpog 

the labour cost of filling and packing. These forms are given 

on analysis of quantities and weights packed of e^ 

variety of jam is necessary. It is u^ for entering up the 
Stock Ledger. A convenient form is given on page 22. 

Works Overheads. —^Analysis allocation and recovery of over¬ 
heads will proceed on the lines indicated in Cost Accmnitng aj^ 

to de^rtments, unit rates of recovery by operations can be 
employed, viz.: 

(i) Preparation—per cwt. of fruit prepared. 

(ii Pulpyard— per cwt. of fruit pulp^; or per cwt.^p^]^ 
(There^ affut 10% greater weight of pulp owing to 

added water.) 

(iii) Jam floor—per cwt. of jam 

(iv) Filling and packing— per umt of pack. 

Where it is not desired to analyse the incident ^ 
to th^Txtent, the best method of recovery is by weight-*.e.. 

Der cwt. of jam produced. 



Daily Return of Labour Hours and Output per Filling Unit. 


manufacture of jams and preserves 













Cost Sheet: Fresh Fruit Jam—Strawberry. 
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Process III. Jam Fillzno and Faokinq Department. 
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Production Records. —Statistics (preferably summarised daily) 
are required in addition to those of losses and wastages, in respect 
of the following ; 

(i) Number of batches or “ boils 

(ii) Weight of fruit, sugar and other ingredients used. 
Although kept independently, these should tally with (i), 
after allowing for wastage. 

(iii) Weights of boils ” when completed. 

(iv) Number of containers filled (physical check and/or 
machine counted). 

(v) Number of containers packed (physical check) if packed 
immediatelv. 

Normal stock records will be kept of receipts and issues of the 
finis hed article. 

Cost Sheet. —^A Cost Sheet is required for each kind of jam made 
and filled. If a weekly Cost Sheet is prepared it will be necessary 
to complete a summary- for the “ Season ” for each kind of fresh- 
fruit jam. 

In the specimen for strawberry jam given on pages 26 and 27, 
the Cost Sheet is in three sections, corresponding to the three 
main manufacturing processes. 



CHAPTER V 


CANNING OF FRUIT AND VEGETABLES 

Ik a factory engaged in canning fruits and vegetables, prompt 
processing is essential, and the organisation for production and 
costing differs considerably from that of most industries. 

Factory Procedure may be summarised as follows : 

(а) Receiving and handling the fruit and vegetables. 

(б) Receiving and storing cans, labels and cases. 

(c) Preparation of produce for canning—(i) Rumbling, 
peeling or scraping (potatoes or roots); (ii) Washing or 
soaking (peas, beans); (iii) Grading, cleaning, top and 
tailing (carrots, etc.); (iv) Sorting waste ; (y) Stoning of 
fruits ; (vi) Dicing, slicing, etc. (carrots); (vii) Inspection. 

(d) Blanching vegetables where necessary. 

(e) Filling into cans with addition of water, syrup or brine. 

(/) Exhausting, seaming cans and cooking. 

(g) Cooling and stacking. 

(A) Labelling cans and packing in cases. 

(i) Despatch. 

The Processes are continuous, and often under mass-production 
methods, whilst standard sizes of cans and cases are used. In¬ 
spection tests are necessary at regular intervals at points in the 
production stream. In the stacking period losses through 
“ blown cans ” arise. 

Preliminary storage of fruit and vegetables is avoided as much 
as possible, by regulating the deliveries and passing the produce 
immediately to the preparation department. 

The canning operations proceed in a steady flow through the 

canning line. Operatives' are supplied with the prepared produce, 

and cans are filled, usually by hand, and set off on a mov ing 

band. Weight is checked, water, brine, sauce or syrup is added, 

and the filled cans slowly pass though the cooking stage. This 

may be a retort or bath of boiling water, and the rate of movement 

and temperature is regulated according to the produce. The lid 

is fitted by a sealing machine. The sealed cans roll down to the 

labelling department, and thence to the packing department, 

whence the finished supplies are transferred to the finished stock 
store. 

It should be mentioned that some fruits are canned in syrup 
prepared with sugar and water; vegetables in brine prepared 
with salt and water; and beans sometimes in a tomato sauce. 

29 
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After transference of cenned produce to the finished stock 
store a subsequent inspection is necessary to eliminate “ blown ” 
cans. Such losses, involving contents, cans, labels, labour and 
overheads, have to be assessed for inclusion in costs. 

Method of Costing* —Unit Output Costing is usually adopted, 
but Batch Costing may also be used. The most convenient unit 
of cost is a gross of cans, even though selling prices are normally 
“ per dozen ”, as the use of the “ dozen ” unit results in expressing 
costs as decimals of a penny, which is unsatisfactory. 

Costing Procedure. —^A useful Cost Sheet is given on page 34. 
A similar summary is prepared for each type and size of can filled. 
In addition, comparative schedules in columnar form may be 
prepared for: (a) Successive weekly costs when the same pro¬ 
duction extends over several weeks, (b) Corresponding period 
in the previous season, (c) Cumulative average costs for the 
current season. 

It is sometimes the practice to extend the Cost Sheet to show 
the profit or loss margin and selling value. 

Materials. —Stores procedure normaUy adopted for more 
durable materials cannot be applied to the same extent to fruits 
and vegetables of a perishable nature. A running record, de¬ 
scribed in a later paragraph, is kept, and is based on standard 
Goods Received Notes, which are also used for checking invoices. 
For the purpose of charging supplies put into production in each 
weekly costing period, delivered perishable materials not yet 
processed can be ascertained physically, so that the cost and weight 
passed into production can be determined. In the case of peas 
which are usually bought in large quantities firom farmers, 
already threshed, the deliveries are “ picked ”, dressed, etc., by 
special plant or by hand. The stores records of these usually 
show for each lot number the weight received, weight of pickings, 
and weight issued to the soaking tanks. These matters are de^t 
with in Chapter XXXI devoted to pea and bean canning. 

Carrots, potatoes, beet, etc., are purchased by the cwt. in 
sacks; dried peas in cwts. or quarters; firuit in hampers, bags, 
chips, etc. 

Weight Processed, and Losses in Process, The fruit or vege¬ 
tables are filled into cans of standard sizes, so that for each size 
of a given product the total net weight filled can be calculated 
from the number of cans recorded by the automatic counter on 
the canning lines, or by a physical count in the case of small 
canneries having no automatic lines of plant. This, deducted 
from the original gross weight of (say) plums, reveals the process 
loss. The weight or percentage loss is recorded at regular intervals 
daily or weekly, as it is an important factor of cost. Causes of 
losses are : (o) ^il; (b) Tops, tails, eyes, stones, stalks, etc.; (c) 
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Peeling, rumbling, scraping; (d) Bad, pest-damaged or spoiled 
produce ; (e) Moisture loss ; (J) Overfilling ; Contents of cans 

withdrawn for testing, or of “ blown ” cans. 

In the case of dri^ peas or beans there is a gain in weight, 
equivalent to about 90%, due to soaking for canning (see Chapter 


Other Su'p'plies, such as cans, cases, labels, adhesives; and 
non-perishable ingredients (sugar, colour, salt, etc.), should be 
subject to usual stores records and control, as should finished 
stocks. 

Bags, baskets, boxes, barrels, etc., whether charged separately 
or in the price of the produce, may be returnable or saleable, and 
should be subject to stores control. 

Methods for stores records and control are described in Chapter 
V of Cost Accounting and Costing Methods. 

Cost of Materials. —In the busy season for fruits and vegetables 
the deliveries are so frequent that it is desirable to keep a Register 
or running record for each kind of produce, ruled to provide the 
following information: {a) Date of receipt; (b) Supplier ; (c) 
Weight received as per G^oods Received Note; (d) Reference 
number of the Goods Received Note ; (e) Invoice number, date, 
price per cwt., value; (/) Carriage Inwards charged; {g) Bags 
(or other containers) supplied; (A) Bags or containers returned. 

In each costing period (whether for a batch, week or for total 
production of short-season fruit, etc.) the totals of weights and 
values in columns (c), (e) and (f) give the weight and delivered 
value of the produce used. 

In appropriate cases where stocks can be carried forward 
adjustment for opening and closing stocks for the costing period 
can be made. 

Syrup and Brine. —The cost can be computed each week from 
the issues of sugar and salt as per Stores Requisition Notes. 
When more than one type of canning proceeds simultaneously, 
the quantity appropriate to each is charged out at the ascertained 
cost. Alternatively, a standard syrup and brine cost for each 
kind of produce and size of can may be used, adjustments being 
made should the price of sugar or salt change. Physical check 

at the end of each week is desirable to verily accuracy of con¬ 
sumption charged to costs. 

Direct Labour. —Most operations are of general application, 

and the wages paid for the work can be charged to each operation 

by giving standing order numbers, whereby totals for each period 

are obtamed by analysis on Wages Abstracts. This procedure 

calls for tune-sheets or time-clocks. Suitable forms and details 

ot metho^ are described in Chapter Xn of Cost Accounting and 
Costing Methods. ^ 
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The teams on the actual cazming line of operations can be 
recorded for the time a particular commodity in a given size of 
can is passing through the canning line. 

From the various records so made unit rates of chai^ for 
labour can be established in various ways, of which the following 
are examples: 

Operaiion. 

Unloading cans. 

Produce handling. 

Preparation for canning. 

Soaking (peas and beans). 

Canning Ihie. 

The wages for the canning-line team determined for each 
production order divided by the number of gross produced 
gives a cost per gross. The same should be done for the hours 
occupied when overheads are recovered on a production-hour 
basis. 

It will be seen that this costing procedure can be applied to 
obtain the labour cost for any commodity in a particular size of can. 

Alternatively, to avoid the use of Time Sheets, a ratio or 
“ points ” system may be used. A size of can which is conimonly 
used is selected as a standard for (say) a vegetable, for winch the 
time per gross required by the canning line team is determined by 
test. Variations in this standard time are calculated for other 
sizes of can, and for other varieties of produce canned; for th^, 
ratio factors or points values are established, by the use of which 
the apportionment of each week’s wages can be made if there has 

been a variety of cannings. j- * 

Indirect Labour in the factory should be analysed according to 
usage and included in the appropriate heading of Factory Over¬ 
head. Such labour includes handymen, mechanics and engineers, 
boilermen, departmental foremen, cleaners, watchmen, canteen 

workers, timekeepers, etc. , u j 

Factory Overhead Expenses.—Budgets should be prepared ot 

fixed and fluctuating expenses, and duly apportioned to factory 
departments. In the departments where clemiing, preparing 
and other handling work takes place with manual labour, labom- 
hour rates may be set up. For the. filling, cooking and oth^ 
canning-line operations a plant-hour rate or rates should^ 
calculated. This is necessary because some pr^uce ne^ 
a longer period of cooking and retorting, and time ^ ^ a variable 

fac^ fordifiFerent sizes of cansfor certain parts of tJieproces^. 

For some operations the incidence of overheads is constant 


Method of Recovery of Cosi. 

Rate per gross of cans handled. 
Rate per cwt. (or ton). 

Rate per cwt. (or ton), a separate 
rate for each kind of produce. 
Rate per ton soaked. 

See following paragraph. 
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irrespective of product or size of can. For others overheads will 
be dfrectly proportionate to size, so that an A2 J can with a 30-oz, 
filled weight would require a 50% higher overhead charge than 
an A2 can with a capacity of 20 oz. If a size is adopted as a 
standard, the rate for other sizes can be computed by applying 
a predetermined scale of ratios. The same principle can be applied 
to Steam Costs, which are best applied by a separate series of rates, 
owing to the magmtude of the item, and the varjdng incidence of 
usage, which is not parallel with the incidence of other production 
overheads affecting the canning line. 

Some canners avoid these refinements and recover overheads 
as a percentage on direct labour, or as a production-hour rate. 

Small canners wdth a single canning line ascertain the weekly 
or daily cost of factory overheads, and charge any particular run 

of a product, with the proportionate amount for the number of 
days or weeks involved. 

A further alternative is calculation of a ‘‘points” value for 
a selected standard, increasing the “ points ” charge on a technical 
estimate basis to allow for size of can, time of cook, steam usage 
and other variable features. Each production order passing 

through the plant is then charged according to the number of 
pomts ” assessed. 


Administration overheads are applied usually as a percentage 
on factory cost. ^ r 

Selling and Distribution are recovered .as a percentage on 
total cost or selling price. Delivery costs vary according to method 
of pack, size a^ weight, type of container, nature of transport 

ScuS^tanSs to cost will depend upon poHcy and 


W ®«g“ter is advisable in which may be 

S daily readings of the automatic counters on each can- 
Ime or of the physical count of production where no auto- 

s^le to rdeteS^"^"- 

and^S^fiSiT produce received for canning 

Ltertak.^ ^ frequent 


Records must be maintained of “ blown ” cans A a i 

cost statement will be completi bS ^ ^^kly 

ounts charged on an estimated 
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Cost Sheet for Fruit or Vegetable Canning. 

Weekly Cost Summaby 

Product. Size Can : A2J 

Production .cans. Net FiUed Weight per Can.ozs. 


Raw 

5laterials 
Con¬ 
sumed, 
cwts. 


Details 



I 


Supplies 


Fruit or Vegetable used at. 

per cwt. 

Carriage Inwards 
Allowance for Bags 

Net Loss—waste and overfilling 
weight used) 

Net Filled Weight oj Production 

Syrup/Salt . . • • 

Colouring , . . • 


Less Sale of Residuals . 

yiaUriaU Cost. 

I 

Cans (A2^ Plain) at . per ; 

gross plus .% w^te .j 

Cases (Fibreboard/Wood) at j 

.per 1000 plus.% waste. 

Labels at . per 1000 plus | 

.% waste . • • 

Wire, Adhesives, etc, • -j 


s. 1 d 


% (on 


s. 


d. 


Labour 


Materials and Supplies Cost 

j £ \ s. 

Handling Cans and Raw Mater-; 
ials 

Preparation . 

Cannery 

Labelling and Packing 
Despatch 


d 


Prime Cost 

Factory Overhead Expenses 

Fluctuating . 

Fixed 


Cost Period No, 


Total 

Value, 


£ : 8. 


8. 


d. 


Factory Cost • • 

Administration Overhead Expenses (.,o 

Cost) . • ‘.r.;- 

Distribution Overhead and Dehvery * • 

5eH.^ and AdveHising (.% on Factory Co.t) 

Total Cost 


Per 

Gross 

Cans. 


8. 


i f 

( 


$ 

1 

1 

1 

1 ' 

! 

1 1 




1 i 
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basis to costs are credited, a check on the reasonable accuracy 
of the charge is obtained. 

Line or Graph Charts of production, process losses, and costs 
are useful for progress and managerial control purposes, j)ar- 
ticularly for lines regularly in production.^ 

^ Suitable charts are described and illu.strated in Business Statistics and 
Statistical Method (by the author, and the same publisher), in particular 
progress charts (page 50), and special featJiro ^raj)hs such as 42, 
page 66; fig. 76, page 131; or fig, 101, page 185, whicii is suitable for 
adaptation. 




CHAPTER VI 


CANNING OF BLACK CURRANTS FOR VITAMINISED 

PURfiE 

Black currants, which are rich in vitamin C, are canned 
during the fruit season, so that they may be converted by manu¬ 
facturing chemists into vitaminised pur^e. 

As with most soft fruits, there is a loss in weight during trans¬ 
portation, and in the preparation for canning the removal of bad 
fruit, leaves, stalks, strigs and grit resiilts in further weight loss. 

Owing to the need for preserving the maximum amount of 
vitamin C, the fruit and juice must not come in contact with 
copper, and special pans and fittings made of stainless steel or 
plated metal have to be used. 

Method of Costing. —^As the season is short, the whole season’s 
pack can be costed by the Job or Terminal Costing method, the 
season’s production being regarded as the “job The costing 
may be dealt with also by batches to obtain a batch cost. In 
view of the continuity of canning this single product, Unit Output 

Costing can be adopted, a cost being completed weekly or at the 
end of the short season. 

Proeedure. —^The general routine will follow that already 

described for Canned Fruits. A specimen Cost Sheet is given on 

page 38, and the reference letters in the first column are for the 

purpose of referring to subsidiary books and reports in which the 

detailed information shown in total in the Cost Sheet may be 
found. 

It is desirable that the details of the items A to L should be 
collated batch by batch to ensure a constant check on weights 
osses, out-turn, etc. The wastage (item D) includes bad ^it, 
leaves, staUcs, stags and grit. The particulars of production 
summarised at the top of the Cost Sheet are useful records for the 
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A 


AA 

B 

C 

D 


G 

H 

J 

K 

L 


M 

X 

o 

p 

Q 


R 

S 

T 

U 

\V 

X 

Y 

Z 


COST SCYIMARY 

Season's Production of 

Caxnxd Black Cckraxts 

for subsequent conversion into 
Vitaminised Pur^ 


Schedule Ko. F/2 i 

Season 19... 1 

Fruit Black currants I 

Total wt. Fruit Reed.tons i 

Total wt. Fruit Canned .tons , 

Total wt. Canned tons : 

3'otaJ cans filled gros i 

Arerage weight per can .oz. ' 

Average wt. fruit per ^ at \ .oz. 


Schedule. Cwts. 


I 

Black Currants 

Total weight invoiced (at . per 

ton) ..... 
Add charge for containers, or use 
of • • . . • 

Add commission, where paid 
Add carriage inwards 

Total cost of weight invoiced . j 

Less loss in transit (equals. 

of A) • ♦ • • • 

Total weight received . 

Less waste in picking over (equals 
. %ofC) 

Total weight available after picking 
over ..... 
Less weight not suitable for can¬ 
ning, and therefore pulped in 
SO* in barrels 

Total weight available for canning 
for puree .... 

"Water added as water and steam . 

Weight after processing (.% of 

G) . . . - . 

Weight as packed 

Waste in filling, overfilling, etc. 
(equals . 

Packing Supplies 

Cans at . per gross (including 

wasted — of no. used) 

Labels at . per 1000 

Cartons at .per 1000 

Tape at .per 1000 ft. 

Labour. Receive, pick over, process, 
fill, exhaust, close, label, pack, 
despatch . . . • 

Factory Overheads as allocated . 

Factory Cost 

AdmiTiistrative Overheads, .^ 

Cost of Production 

SiUi7\g Expenses as allocated 

Cost of Sales 

I Delivery Charges . - • - 

Cost of Delivered Sales . 


Total 

Cost. 


Cost per: 
Gross 1 
Cans. 


£ d. 


s 




















CHAPTER Vn 


MANUFACTURED DRUGS AND ALLIED PRODUCTS 

The manufacture of pharmaceutical chemicals, drugs, vita¬ 
mins and allied products involves, as a rule, various chemical 
processes, and in some cases the further process of compressing by 
machines into tablet form. 

There are three special aspects of manufacturing these pro¬ 
ducts which have to be considered : 

(i) The necessity for vital precision as to the nature, quan¬ 
tity and quantitative analysis of ingredients used. This calls 
for a highly meticulous series of controls for materials, and 
special arrangements for those which are scheduled by statute 
as “ Dangerous Drugs ”, The quantitative controls must 
extend beyond the receipt and issue of materials into the 
various processes at every stage where formula specification 
needs to be verified. Apart from cost, and the prestige of the 
manufacturer for his product, tragic results might follow error 
in the use of poisons. 

(ii) Some materials used for catalytic action are largely 
recoverable, and others, like nitric acid, hydrochloric acid and 
silver nitrate, are recovered in a less pure form, and can be 
re-refined or used for other purposes. In other cases large 
residues arise due to chemical changes. It is possible even to 
have residuals in greater quantity than the original ingredients 
introduced. 

(iii) Processes often result in the production of intermediate 
products, which may be used in one or more subsequent pro¬ 
cesses, or even for incorporation in the manufacture of another 
product. Consequently intermediate Stock Accounts have to 
be maintained to show the quantity made and its disposal. 

The final packing is usually an important element of cost. 
Liquids which are sold in small containers may be packed in small 
bottles, tubes or ampoules, which themselves may require cartons 
and protective materials. Powders may be in paper packets, 
small cardboard boxes, ampoules, or bottles, and may be loose in 
these containers, or compressed into tablets or gelatine coverings. 

The Method of Costing is usually Process Costing, but in the 
ca^ of a specialised single product Unit Costing is also used. The 

umt of cost may vary from process to process, and from product to 
product, and may be weight or volume. 
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Procedure. —(a) Materials. Main Stores are operated on the 
usual lines, using bin cards and Stores Ledger record and controls, 
but owing to the great accuracy required, checks and counter¬ 
checks are provided on receipts and issues by an efficient technical 
staff. In the various sections of the process plant the materials 
come under the control of the chemists. It is a common practice 
for a special register of receipts and usage to be entered up by the 
chemists in charge, showing quantities only; intermediate pro¬ 
ducts made for incorporation in subsequent processes are often 
similarlv recorded in this chemists’ record. With the aid of this, 
the Cost Department can make the necessary abstracts and 
evaluations for each cost period. Some process sequences are 
protracted, and the cost period may be four weeks or longer, but 
if such conditions do not obtain it is sometimes convenient to 
adopt weekly or fortnightly periods. Owing to the complexity 
of names of many materials, it is usually necessary to use a care¬ 
fully devised code to facilitate references in the stores and cost 
records. 

(b) Labour. In the process plants the workers’ time is 
recorded by time-sheets, or other means as to the process on 
which occupied. It is usual to give each process a code letter or 
number, to simplify the records. In the filling and fi n is h i n g 
departments the times spent on each operation and product are 
recorded. This facilitates the analysis of wages to operations and 
products, and in addition it enables works overheads to be applied 
by a labour-hour rate, or, if more suitable, by a shop-hour rate. 
The information is also useful for ascertaining the labour cost of 
refining or otherwise treating “ recovered ” materials which may 
arise at different processes. 

(c) Overhead Expenses of Plant and Laboratories (Special and 
General) in connection with process work require careful alloca¬ 
tion. They are better applied separately from the other Works 
Overheads connected wrth filling and finish i n g. The depreciation 
and obsolescence of highly specialised plant, and maintenance 
requires particular care. A complete schedule of all items is 
desirable, with columns for the allocation of ^ch item to the 
resTiective process centres A plant register is essential. 

The methods and factors to be taken into account are detailed 
in Chapters IX to XII of Cost Accounting and Costing Methods. 

It is usuallv most equitable to recover by Process-hour, 
Laboratory-hour and Machine-hour rates, although for some typ^ 
of chemical manufacturing in which a labour force is used in each 
section it is not unusual to use a Labour-hour rate. In some 
processes there is verv little labour, and a Process-hour rate is 
more reliable, especially as the major labour charge is tor the 
operative chemists and technical managers of the plant. 
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Glassware, and parts liable to corrosion or other chemical 
action, are usually charged on a renewals basis in the plant over¬ 
heads. It is also usual to make provision for short-period 
obsolescence for plant liable to rapid deterioration, or to adaptation 
necessitated by changes due to technical developments and new 
discoveries emanating from the Research Laboratory. 

Auxiliary services often play an important part. The provi¬ 
sion of steam, electricity and other process heat; large-scale pro¬ 
duction of distilled water ; vacuum plant; and compressed air 
are examples. In the filling and finishing departments special 
plant may be used for sterilising ampoules and bottles, bottle¬ 
washing and sealing. Complex tube-filling machines for pastes, 
ointments, etc.; bottle-filling and sealing machines and various 
forms of tablet compressing machines are often involved. 

All these subsidiary processes and services are separately 
costed and charged to processes or products, according to inci¬ 
dence. 

The Valuation of By-Products and Residuals is often not a simple 
matter. The initial materials may be solids, liquids or even gases, 
as may the resultant products. 

Usually a quantitative weight or volume may be used as the 
basis of apportionment of cost of the main product and by¬ 
products in which the manufacturer trades. Credit is given to 
processes for the value of residuals which are sold as such, at the 
price obtained, or at the net receipt value after debiting any 
costs of treatment or refining. In some cases the residual can be 
refined or re-concentrated for subsequent use, in which case the 
reconstituted quantity re-used can be credited at the original cost. 
Alternatively, it is sometimes the practice to ascertain the cost of 
refinement and debit the subsequent period with the quantity used 
at this value. This is less accurate, but over a succession of 
periods the effect is nearly the same, and the method is con¬ 
venient. 

Another method is to base the apportionment of net cost on 

the yields in percentage form calculated by the works chemists. 

This is useful when by-products are subsequently realised at high 
values. 

Castration.— The diversity of products in this industry 
makes choice difficult for illustration, and the specimen Cost 
Sheets given are adapted to illustrate the costing of the produc- 
tira of an imaginary vitamin, its bottling and conversion into 
toblets. Although largely self-explanatory, the accounts should 
be ^idered m the light of the observations which follow. 

The costs relate to the extraction of the refined vitamin in 
SIX processes, bottling in liquid form, and tabletting. The first 
three accounts refer to the processing of three crude oils to obtain 
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three products (say fictitiously Pep 1, Pep 2, and Pep 3). Account 
IV deals ^dth the emulsification of these three chemicals, which 
process produces crude vitamin extract. Account V shows the 
cost of primary purification for commercial grade; Account VI 
gives the cost of the final re finin g of the fimshed Vitamin Pep. 
The remaining accounts, \TL, Vill, IX and X, deal respectively 
with Bottling the refined liquid; Casking of Commercial Vitamin 
Pep ; Casking of Crude Vitamin Pep ; and tabletting of Refined 
Vitamin Pep. 

Matericds Recovered. The appropriate process must be 
credited with these at current values less cost of recoverv and 
disposal. 

In Process I, 28 lbs, of hvdrochloric acid in crude form are 
recovered from an input of 56 lbs. crude and 35 lbs. pure. 

In Process II, 84 lbs. of nitric acid, pure, are introduced and 
14 lbs. of nitric acid, crude, are recovered. 

In Process III, 28 lbs. of copper sulphate are introduced and 
56 lbs. of copper sulphide are recovered. At the same time 
140 lbs. hydrochloric acid, pure, result in a recovery of 28 lbs. 
crude. 

By-Products. In Processes I, II and III the by-products are 
here called Oilene A, B and C. They are in important quantities, 
and are evaluated according to technical reports and market 
tendencies and credited at those prices. 

Wastage and Process Losses consist of dross and useless 
residuals, evaporation, scum and spillage. The dross is given a 
net disposal value of '2s. cwt.—i.e., 3-5. 6d. cwt. sale value, less cost 
of labour and containers. 

Code References. Each batch is given a reference code number, 
which follows through to the final process or operation. Any 
error can be traced back to actual production, so that any faulty 
batch can be destroyed, or reworked if possible. In rare cases 
when a fault is discovered subsequent to delivery the code would 
enable the deliveries to be identified and recalled. For some 
products a permanent code reference is arranged for each plant 
(or laboratory) and process, and these are used as a prefix to the 
serial batch or order numbers. Thus in Process I. Lab. Order 
No. B. 1. 535 means Laboratory B, Process I, batch No. 535. All 
bottles or containers of this production will bear the reference 

B.1/535. 

Overhead Expenses. Many expenses are capable ol ^ 

direct charge to particular processes. Other laboratory overheads 
aj:e charged at suitable predetermined rates for each laboratory or 
plant. Vixen there is not a continuous, even flow through the 
processes, it is necessary to compute and use a rate for each 

process. 
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In the iUustration, the overh^ in 

^ StarJ Voucher Numbers. For printing convenience the^ 

have been inserted only in Process I Account. ® 

refer to the five sub-stores, except that when preceded by « 
the item is a return to the store concerned M the 

Inward Vouchers, numbered serially, also bear a code letter fo 

each location. , ^ 

Cost Sheets. The Cost Sheets are prepared for each cost 

period. Those illustrated have been simplified by the om^ion ol 

some detail, but they are otherwise representative, and sufficiently 

complete to enable the cumulative cost to be followed through the 

various processes. 

It should be observed that whilst some products require only 
two or three processes, it is not uncommon, in the case of complex 
commodities, for ten to twenty or even more processes to be 
considered and costed. 

Tabletting.—^The Ckist Sheet records a check on the formula 
content of the tabletting ingredients. It is usual, and necessarj% 
for reconciliation to be effected between :— 


1. The theoretical out-turn per batch. 

2. The number of tablets made as indicated by the mechani¬ 
cal recorders. 

3. The actual numbers packed, by machine or by hand, into 
containers. 


The difference between items 2 and 3 is represented by tablets 
which are dirty, contaminated, broken or crushed. Some of these 
are suitable for “ job lines ”, and others are collected and re¬ 
worked. 

The difference between items 1 and 2 arises chiefly from the 
cumulative slight spillage in the hopper or flow into the com¬ 
pressing mould. Some of this ‘‘ dust ” can be recovered and 
passed into the re-worked material. 

Process Account X in the illustration shows the details of costs. 

A separate chapter on the manu&cture of tabletted chemicals 
will be found on page 171. 
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Lab. Order No.: B.l. S35 


Process I. 

PBOCBSSIKO 07 GBODB OXXA TlSLDinO 

Order SCO Iba. Bep I 


Fbp I 



CkHltmt AnTptftiy 

Material, Material, S.Y. No. 
Ibe. lbs. 


Price. 


Ddrit. 

Grade lirer Ofl X 
PeteolenmOU . 

Para£5n, Refined 
Potash 

Hydrochloric Acid, Grade 
Do. Pore 

Ice . 

Salt .... 
So^hnr Dioxide 


S60 

35 


TiZi] 


1400 

56 

35 


443 

140 

112 


ZI123 

X1124 

XflZS 

TJ237 

Z}432 

ZI433 

Q144S1 

PI98S 

ZJ434 


€ 0 !- 

12h 

216 


514 

5J- 

40h 


Labcoatory Orerheads 
245 hoars at 201- 
Laboiatocy hoar . 






Gredtl. 

RecoTeries: Hydrochloric 

Acid, Grade 
Salphor Di 
oxide . 

Waste: Dross, etc. 
Prodoets: ** Oiiaie A ’* 
F^I 


STaporarioD Loss, etc. 


1344 

212 

502 


RZfn 

RZI73 
Wj5627 
O A1742 
PJ 456 


20 /- 

401- 

Si¬ 
ll 
5 


y<ii: 


300 


238 




Process II. 


Lab. Order No.: C.2. 742 


07 Crude oils '^elding 
O rder 200 lbs. Pep n 



PebiL 

Grade liver Oil T 
P^rcrieom Oil . 
Paraffin, Pate . 
lime 

Nitric Add, Pare 
Rndimn Bicarbonate 
Salt. 

Ice . 


Gcmtent 

ATntPfUl, 

lbs. 


700 

100 

25 

56 

84 

28 



S.V. No. 


45h 

121 - 

216 

lOh 

50J- 

201 - 

51- 

514 


Laboratory Ovcheads 
148} horns at 251- per 
L^Koatory hoar 


993 


: Nitric Acid, 
Grade 

^Sodium Nitrate 


Waste: Droes, etc. 


•• Oilene B ’* 

F^n 


Sri^Kjratian Loss, etc. 



Z4h 
73h 
21 - 
2 
8 


Cost Period No.: ... 


Unit. 



Ib. 

gaU. 

gafl. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 


Value. 

2680 0 

0 

2 2 

0 

3 IS 

0 

6 5 

0 

10 . 

0 

12 

6 

1 1 

4 

6 

3 

2 0 

0 

1 

70 0 

o\ 

1 

245 0 

0 

_1 


5 




cwt. 

cwt. 

lb. 


5 0 

2 0 0 
14 0 
41 10 4 
1967 12 9 


201112 2 



Oast Period No. 


Unit. 



galL 

galL 

cwt. 

cwt. 

cwt. 



Value. 

1575 0 

0 

6 0 

0 

6 

3 1 

5 

0 

1 17 

6 

6 

0 

5 

0 

I 6 

8 

S3 1 

8\ 

185 15 

1 

9 

1824 2 



cwt. 

cwt. 



1824 8 1 


993 
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Process III. 

Processing op Crude Oils Yieldinq Pep III 
Lab. Order No.: D.3. 844 Order 75 lbs. Pep III__ 


Cost Period No. : 


D^i. 

Grade Lirer OU Z 
Petroleum Oil . 

Caustic Potash . 
Hydrochloric Acid, Pure 
Copper Sulphate 
Ice .... 
Salt .... 


Labour 

Laboratory Overheads 
727 hours at 261- 
Laboratory hour 


per 


Credit. 

Becoveries: Copper Sul¬ 
phide . 
Hydrochloric 
*Acid, Crude. 
Waste : Dross, etc. 

Products : " Oilene C ” 

Pep III . 


Evaporation Loss, etc. 


Content 

Material, 

1 lbs. 

Auxiliary 

Material, 

lbs. 

S.V. No. 

1 

1 

Price. 

1 

1 

Unit. 

1 1 

1 

' Value. 

1 

1 

800 


1 

1 

1 

20 h , 

lb. 

800 

0 

0 

120 


1 

121- ! 

gall. 

7 

4 

0 

560 

i 


101- 

cwt. 

2 

10 

0 

140 


1 

\ 

401- 

! cwt. 

2 

10 

0 

28 


1 

\ 761- 

cwt. j 


19 

0 


896 

1 

1 5/4 

cwt. 

2 

2 

8 


224 


: -5/- i 

' cwt. 


10 

0 




1 

1 

1 

1 

1 1 
1 

1 

1 270 

3 

6 

1 

! 

1 


1 

1 

1 

1 

945 

2 

0 

1648 1 




1 

j 

2031 

1 

2 


28 

550 

150 

78 

862 

786 

1648 


961- 

20h 

21 - 

112714 

221812 


cwt, 2 8 0 

cwt. 5 0 

cwt, 9 10 

lb. 280 0 0 

lb. 1747 18 4 


1 2031 

\ 

1 

2 

2032 

2 

J_ 


Process IV. 

EJTULSIFICATIOK op peps I, ir AND III TO YIELD CRUDE VlTAillN PEP 
Lab. Order No.; F.4. 218 Order 100 lbs. Crude Vitamin Pep Cost Period No. r ... 


Debit. 

Pep I ex B/1/5J5 
Pep II ex C12I742 
Pep III ex D/3/544 . 
Distilled Water . 
Hydrochloric Acid, Pure 
Charcoal . 

Electricity 
Carbon Dioxide 
Ice . 

Salt. 


Labour 

laboratory Overheads 
140 hours at 40 j- 
Laboratory hour 


per 


Credit. 

Recovery: Hydrochloric 
Acid, Crude . 

Waste : Dross, etc. . 
Product: Crude Vitamin 

.... 

Evaporation Loss, etc. 


Content [ Auxiliary 
ilaterial, i Material, S.V. No. 
lbs, lbs. 


300 

150 

50 

1000 

28 

56 


1584 


lOOi 

1403k 


1584 


1200 units 
896 lbs. 
50 acts. 
5 acts. 


Price. 

t 

• 1 

1 : 

Unit. 

1 ’ 

311815 

lb. 

suns 

lb. 

22i8:2 

lb. 

Id. 

gall. 

401 - 

cwt. 

801 - 

cwt. 

Ikd. 

unit 

50 h , 

cwt. 

5/4 

cwt. 

51- 

cwt. 

201- 

1 

cwt. 

2h 

cwt. 

3911311 

Ib. 

i 


Value, 


1176 

5 

1 

0 

1287 

10 

0 

1120 

8 

4 


8 

4 


10 

0 

2 

0 

0 

7 

10 

0 

20 

0 

0 

13 

6 

8 

1 

5 

0 

76 

5 

0 

280 

0 

0 

3985 

8 

4 


1 

3 


1 

4 

3985 

5 

9 

£>3985 

8 

4 
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S.V- Ko. 


Price. 


Unit. 


Debit. 

Crude Vitamin 
FI4I213 
Ds^ed Water 
Charcoal . 
^ectricity 
Ice . 

Salt. 


li^bour 

Laboratory Overheads 
gg hours at iSf- 
labonboij hoar 


Pep ex 


per 


Credit. 

Waste: Dross, etc. 

Prodqct: Commeiciai V ita* 

min Pep . 
Crude Vitamin 
Pep 

Srapozation Loss, ^c. 


90 

350 

28 


268 


31 

59i 

25 

lS2h 


268 


1800 uniu 
SO arU. 
5 aeU. 



39/1311 

Id. 

80/- 

l\d. 

S/4 

S/~ 


47/10/11 

39/13/1 


lb. 

galL 

cwt. 

unit 

cwt. 

cwt. 


2/- »1 cwt. 


3568 17 6 
1 3 
10 0 
11 S 0 
13 6 8 
ISO 

S3 2 11 


171 10 0 



2829 0 8 
991 1 1 



Process VI. 


LabcKatmy Overheads 
#5 hoaa at 41/- per 
lAboratorj hour 



CrediL 

Waste: Dross, etc. 

Product: Befined Vitamin 

P^ 

C<Hnm/acial Vita* 
Tnin Pep . 
Svapcoation Lobb, etc. 


1500 

1475 


39-25 


74 



PUSmCAlION lO TIEU> BKPINKD VmJDH Pkp 
L ab, Order No.: H.6, 876 Order 15 lbs. Befined Vitamin Pep 


Content Auxiliary 
Matoaal, Material, S.V. No. 
lbs. lbs. 


Debit. 

Cortonercial Vitamin Pep ex 

Q/b/379 ... 20 

Distilled WatiO^ ... 35 

Charcoal . ... Id 

Electricity . 2999 umtJ 

“Altimol” ... 5 

Ice. W aeu. 

Salt. 4 cvt. 


47/10/11 

Id. 

80/- 

l\d. 

mi- 

SI4 

Sh 


2 /- 

60/6IS 

47110111 


OoBt Period No.: 


Unit 


lb. 

gadL 

cwt 

unit 

lb. 

cwt 

cwt 


cwt 


Vafau; 

950 18 

4 


4 

10 

0 

12 10 

0 

31 5 

0 

2 13 

4 

5 

0 

37 2 

1 

92 5 

0 


1127 



8 

889 U 3 
287 U 7 




































MANUFACTURED DRUGS AND ALLIED PRODUCTS 47 


Process VII. 


bottunq refined vitamin Pep in liquid Form 


(Jo6t Period No.: . 


Qty. 


Amount. 


Per 1-lb. 
Bottle. 


s. d. 


Refined Vitamin Pep . 

BotUes, 1 lb., complete 
Case, specially fittrf . 

TjthpJs, shavings, etc. 

Filling Labour . . . • 

Filling Overheads—Labour 
Packing Labour . . 

Packing Overbids— 60% labour 

Packed Works Cost . 


The accounts VIII and IX relating to casking the Commercial Vitamin Pep and Crude Vitamin Pep 
will both be cimflar in form to Process VII Account. 


Tab. Order No.: N/18/i^252 


Process X. 

Tabubsuko op REPijrED Vitamin Pep 
Order lOOfiOO tablets 


Cost Period No.: . 


Fonnula, 

grammes 

per 

T^let. 


0004977 

0-022395 

0-007465 

0-049766 

0-000995 



Weight 

per 

Standard 
Batch of 
50,000 
Tablets, 
lbs. 

1 

Weight, 1 
lbs. 

1 

S.V. No. 

1 

1 

Price, i 

Unit. 

1 

Value. 

5 

10 


Z60I6J5 

Ib. 

603 4 2 

32^ 

45 

1 

201- 

cwt. 

8 0 

n 

16 

i 

501- 

cwt. 

6 8 

50 

100 


1121- 

cwt. 

6 0 0 

1 

2 


21- 

lb. 

4 0 

10 

20 1 

1 

Id. 

galL 

2 


Vitamin Pep Refined 5 

ex H/6/576 

Starch 32^ 

Sugar 7| 

Powdered Milk 50 

Sodium Bicarbonate 1 

Distilled Water 10 _ 

labour 

Departmental Overheads 

10 hours at 12(6 per machine hour 


Less 980 tablets reworked at £6 per 1000 (standard) 


2 3 6 
6 5 0 


617 11 6 
5 17 7 


££11 13 10 


Nominal (50,000 standard batch) 

Number ex machine 

Decrease on Nominal 

Number packed 

Loss in packing 

Loss in packizig re-'Pabletted 


OUT-TURN 

Tablets. 
100,000 
99£76 = 
424 « 
98£00 = 
1,076 = 
980 = 


6/4/- per 1000. 

0'424 % on nominal. 

6/4/2 per 1000 packed nal^. 
I'OSl % on number ex machine. 
91 % on total packing loss. 


The packing costs; 
with the type of pack, 
trade, etc 













CHAPTER Vni 


THE PRODUCTION OF SALT 


The production of salt (sodium chloride) for domestic and 
commercial use may be by the “ Open-Pan ” method, or the more 
modern Vacuum Process. The latter results in pure salt in a fine 
crystalline form. It is this characteristic which gives such salt its 
“ free-running ” quality, although some forms of vacuum-made 
salt need a small admixture of phosphate or other material to 
ensure it. The Open-Pan method is chiefly used for salt in block 
form, known in the trade as “ Lumpsfine powdered “Dairy 
Salt ” and cruder commercial qualities in bags or truck loads. 

The Open-Pan Method, —Brine is pumped from the earth into 
large pans constructed of steel plates. These vessels are at least 
20 ft. square (sometimes longer) and 18 in. deep. Underneath 
one end of the pan are furnaces with flues conveying heat below 
the length of the pan. The brine boils, thus concentrating the 
solution, and during this process impurities settle on the bottom, 
whilst the salt moves away from the furnace end of the pan, in 
the form of flakes in suspension near the bottom. There is also 
a crust of salt which forms along the edges of the “ pans 

Workmen with long ladles Iht the salt sludge into a set of 
wooden box-drainers (about 2 ft. 6 in. by 9 in. sq.), which are stood 
on a ledge along the sides of the pan. The water drains off, leaving 
blocks of salt in the familiar form. If required in smaller blocks, 
cutting is done with circular saws after stoving, i.e., drying. 

The offcuts and powdered salt resulting firom the saws, to¬ 
gether with broken blocks, and, if required, whole blocks/ are 
milled into the powdered form known as dairy salt. 

Common or coarse salt to be sold loose or in bags is not 
drained in box-drainers, but scooped out on to wooden floors. 
The water drains off, and the salt is then wheeled off in trucks and 

tipped through hoppers to the warehouse floor below, for packine 
into sacks, etc. ^ 


All salt to be sold in blocks, or as dairy salt, is carted to 
heated pits and platforms, where it dries and drains. 

The Vacuum Process. Brine is pumped from the earth and 
passes mto cylindrical mLxing-pans, receiving chemical treatment 
to remove impurities. The purified brine is coUected into large 
storage tanks, ready for processing. It is pumped into the vacuum 
plant, where It passes through many ^aU tubes, and, owing to 
being heated m vacuum, boils at low temperature, thus effecting 
concentration. Use is made of the fact that diminishing pressure 
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regulated by the degree of vacuum in the successive tanks causes 
the brine to bod at lower temperatures. As the process con¬ 
tinues, the concentrated brine passes into another part of the plant, 
where the crystallised particles fall through a heated tube to the 
collector. A continuous bucket elevator carries the damp salt to 
a dehydration plant consist^ of a large rotating steel drum 
through which a heated air current passes. This is Staved 
Vacuum Sait. Part of the moist salt is also merely dried by a 
rotating gauze cylinder, and may be sold so dned as Unstoved 
Vacuum Salt ; or may go through the stoving plant. As the salt 
emerges it is scraped off mechanically on to a belt conveyor, and 
passes to a heated hopper. The hopper may be desired to grade 
thewlt. This, or subsidiary hoppera, fe^ the salt into sacks, or 
to smaller feed-hoppers which permit fillin g of small packets. 

The plant has to be drained at ftequent intervals every week 
for washing; and after a certain period the plant is down for a 
few days for cleaning out the tubes of the vacuum chambers. It 
should be mentioned that the high capital cost and maintenance 
charges connected with the vacuum plant demands a large output 
for economical production. This modem process produces salt 

at a lower cost than the open-pan method. 

Method of Costing.— Unit output costing is smtable, ^d the 

Cost Sheet wiU be sectionalised to show the ^t co^of bme- 
pumping, salt concentration, stoving and packing. The umt of 

cost is a ton of salt. , i • v* 

Costing Procedure.— The brine cost corm^ of B^eral nghto 

and subsidence contributions, fuel, powm, labour and repairs 
maintenance of the pumping plant. In the 

SSnte on the sS bottom of the tanks, are obtamed by usual 

th.co.te™ tegtepted te ^ 

accounts: brine cost, purification, vacuum process, dehydrati , 

^?Co8t Sheet summary for bagged 

does not arise. The cost of milling has to be mcluded m the 

SSef ""'The general factory expenses are ap^^ 

b.d*.t th. tete..! .nd nri dc.^ 

maLtained by means of Control Accounts, an y 
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adjustments are made. Fuel and power are charged at actual. 
Land subsidence occurs occasionally and Ovcrheails may include 
a charge spread over long periods to cover subsidence claims. 

As there is but a single product up to the point of packing, the 
throughput enables costs to be resolved into costs f)or ton. 

The labour cost of packing may be recorded on I’ime Sheets to 
ascertain the cost of sawing salt blocks to size ; filling other salt 
into sacks ; wrapping or filling into packets and cartons. In the 
case of sacks, stitching and branding have to bo charged. 

For detailed considerations of methods of apportioning and 
allocating overheads see Chapters IX to XII of ('osi Acronniin{f 
and Costing Methods, 
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Cost Sheet for Salt in Bags. 


Produced by the Vacuum Process. 

Production : 2049 tons. 

Do. Previoiis Period : 1967 tons. 


Cost period : 10 


Brine Cost : 

Wages 

Fuel and Power 
Maintenance 
Other Overheads 


Purification : 

Wages 
Chemicals 
Power 
Maintenance 
Other Overheads 
Disposal of Sludge 

Vacuum Plant : 
Wages 

Fuel and Power 
Maintenance, Plant 
Overheads 


Dehydration (Stoving) : 
Wages 

Power and Fuel 
Overheads 


Bagging : 

Bags . • • ' 

Wages, Filling . 

,, Stitching and Marking 

Overhead Expenses 


Administration Overhead 
Distribution Overheads : 

Loading, Dispatch, Wages . 
Wagon Hire and Freight Charge 


Cost per Ton 


Period 10. Period 9. 


£ 

s. 

d. 

pence. 

pence. 

1 

5 

19 

6 

0-70 i 

0-83 

25 

0 

3 

2-93 ' 

2-75 

17 

6 

t 

203 

317 

38 

8 

4 

4 50 

5-10 

_ 1 

86 

14 . 

S 

10-16 ; 

1 

11-85 

52 

8 

5 

1 

6-14 

6 95 : 

394 

10 

4 

46 21 ! 

46 34 

16 

11 

3 1 

1-94 

2-19 

14 

8 

6 ! 

1-69 

1-94 

112 

13 

10 1 

13-20 

14-64 

4 

17 

4 

0-57 

0-63 

> 

6S2 

4 

4 : 

79-91 

84-54 1 

175 

3 

9; 

20-52 

23-17 

695 

2 

5 

81-42 i 

85-72 

503 

4 

0 , 

58-94 

64-73 

478 

o , 

0 ^ 

56 00 

61-70 

1 

2533 

; 16 

6 

296-79 ! 

1 

319-86 

1 

67 

i 2 

1 

7-86 

1 

j 8-12 

133 

1 

17 

4 

15-68 

16-32 

96 

9 

) 

' 6 
* 

U-30 

12-41 

• 

2831 

1 5 

5 

1 331-63 

356-71 

19S0 

1-1 

0 

' 232-00 

232-00 

123 

5 

7 

14-44 

14-76 

72 

: 11 

' 4 

! 8-50 

8-50 

39 

1 

5 

1 

: ^ 

4-60 

5-10 

5047 

293 

, 1 

1 18 

« 

i 

O O 

1 591-17 
34-42 

! 617*07 

1 37-85 

1 

81 

' 3 

10 

i 9-51 

9-73 

2086 

1 

: 1 

; 0 

1 

; 244-34 

1 231-49 

£7508 

: 4 

i 8 

i '879-44 

1 896-14 


Note : A Urge of salt is sold amto-red, in wUch case tbe costs ol the stovtog 

are onutte-i. 






CHAPTER rx 

MANUFACTURE OF PROCESSED CHEESE 

Processed cheese is bulk cheese which is broken down, 
mixed with certain emulsifying ingredients, and changed into a 
semi-creamy state by cooking. The resultant cheese may be sold 
commercially in fairly large blocks to grocers, or wrapped in small 
portions of various shapes and packed in small boxes or cartons 
for retail sale. 

Many kinds of cheese may be used, as for instance Canadian, 
American, New Zealand and varieties produced in the United 
Kingdom. They are kept in cold store for a period, and issued for 
manufacture as required. 

The cheeses are stripped of the outside rind, and any impurities 
are removed. The stripped cheese is then broken up and placed in 
large kettles for boiling, certain emulsifying salts being added. 
The cooked mixture is moulded into the familiar triangular or other 
shape and wrapped in tin-foil. The large oblong blocks from 
which grocers sell by weight are cut off to the appropriate bulk, 
and are also wrapped in tin-foil. 

There is a resultant moisture gain in weight of processed cheese 
over the original weight of raw cheese and salts introduced into 
the process. This is usually termed “ over-run ” in the trade. 

Method of Costing. —^Process Costing may be used, but unit 
Output Costing up to the stage of emulsification, combined 
with batch costing for subsequent operations, is suitable. 

Procedure. — MateriaU. A stores record is kept of the issues 
of cheese and salts, each item being priced according to the cost 
shown in the Stores Ledger. The weight of ingredients passed 
into production is recorded and reported daily. The weight of 
rinds and other abstractions prior to passing to the cooking 
kettles is also recorded daily, together with the weight of pro¬ 
cessed cheese resulting. In the wrapping department the weight 
of wastage of tin-foil is reported, and all foil waste is collected for 

sale. The sums received for these rinds and wastages are credited 
to costs. 

The requisite containers (cardboard packets, cartons or tins, 

as the case may be) are issu^ in bulk, and returns of usage re¬ 
ported daily. 

Lahmr. The direct labour charge is facilitated by sectional 
pay-rolls for: (a) stripping and preparing, (6) cooking, (c) packing 
and finishmg. If there is varied packing involved, it will be 
necessary to introduce Time Sheets or Cards in order that an 
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abstract of analysis by kinds may be prepared to obtain the 
appropriate charge for each prodnction order concerned. 

Factory Overhead Expenses. When only one type of processed 
cheese is produced, the factory overheads may be recovered as a 
rate per lb. or per cwt. of cheese produced. Tlds will usually apply 
for the preparation and processing. When the form of packing 
vari^ (c.g., blocks and small boxes of sections of cheese), the 
overhead should be departmentalised, and separate unit rates 
calculated. 


Cost Sheet.—Processed Cheese. 


Cost Period 


Type “A” in 1-eb Tins (50 per Case) 


ProdndiaD tt/JOOlh. 



1. Prtpart. 


S. Cook, 


3. Pack. 


li). 


^,036 


5SJ38 

58,000 

58,000 

SOI 

1,160 


4. AdmimstraXion, 


5. SdUng. 



Handling Ofaacges, \% . 


Departmental OTerheads O00% 
Laboor) .... 

Laboor—CooUng and Pipe^iiMs 
Departmental OTerbesds (300% 
labour) .... 
S,69S Bnmlofying Salts 


Orer-roii—10%. 
Oat-torn. 

Tins at 85r. per 100 
+ 1% waste 

TinfoO at £33 cwt. 
Credit waste . 

Cases (Wood) at 
3j.6d.ea.. 

+ J% waste 


Sondries (Stoxdl, 
Laboor . 


£ 

$. 

d. 

735 

0 

0 

7 

5 

0 

99 

0 

0 

9 

0 

0 

303 

0 

0 


10 

0 


etc.) 
is (300% 


Laboor) 


FaeUtry Coot 

AdministzatjTe OTerheads (5% 
Fae. Cost) .... 


Sdlingand Distnbutka 
TOTAL Coer 


Ooitpar 

100 EbT 
















COCOA MANUFACTURE 


The primary operations are the cleaning, roasting and 
winnowing of the beans, and a loss in weight arises from dust and 
shell in the winnowing, in addition to evaporation, etc., in roasting. 
The roasted beans are groxind, and pressed into cocoa cake, a 
considerable weight of the cocoa-butter content.being extracted. 
This butter, incidentally, is an important ingredient of chocolate. 

The value to be placed upon the cocoa-butter extracted is a 
matter for careful consideration, as these factors influence the 
final cost of cocoa as well as chocolate. 

The cocoa cake is later broken down to powder, and sieved. 
Any flavours required are incorporated. The cocoa powder is 
then filled into tins. There are further small process losses in these 
operations. 

Method of Costing. —^Process Costing is appropriate, the unit of 
cost at each process being 1 cwt., although for convenience of 
calculations a unit of 100 lbs. may be used, as mentioned on 
page 60. 

Procedore. —^It is convenient to divide each year into a number 
of equal periods weeks or a fortnight) for costing purposes, 

each period being given a distinguishing number. The practice 
of numbering such costing periods saves time, and space in the 
many Record Sheets and Accounts, and its usage is increasing in 
this country. 

Maleruds, —^As in most forms of process costing, careful records 
of materials passed into production, and resulting output at each 
process, is necessary to establish process losses and the unit cost of 
output. Losses may be shown as a percentage, and comparative 
figures are useful for control purposes. 

In the specimen Cost Sheet given, both tins and cases have 
been included under Packing as part of the cost of the packed 
product, the cases being non-returnable. 

Labour. The total wages paid in the period for each process 
divided by the throughput determines the cost per cwt. 

Overhet^ Expenses. A detailed schedule of all items of factory 
expens^ is prepay, each expense being apportioned to the 
resp^tave production departments processes or shops on the most 
smtabk basis. ^ A total is thereby ascertained for each depart¬ 
ment, from which a rate per unit (1 cwt.) is calculated. 

It is to be mentioned that in view of the heavy machinery 
employed m certain processes of manufacture of both chocolate 
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Coeoa Cost Summary. 


(Cake Maxing) 


Type of Cocoa : Export X 
Butter Content: 


99 


l>ate: 

Period: 4 
Output: 11,000 lb». 


I. Cake Cost. 

(a) Beans, 

Cocoa beans at 46a. cwt. 
Brokerage 
Buty ... 
Delivery 


Process losses and credits: 
Cleaning . 

Shell at 14a. cwt. 
Roasting and winnowing 
Orinding ... 


Value of sack 


Treating materials at 18a. 
cwt. . • • 


Leas Extracted cocoa butter 
at 160a. cwt. 

A 

Yield cocoa cake . 

Cost per cwt. 

(6) Labour. 

Cleaning, roasting and winnow¬ 
ing . 

Grinding 
Material treat] 




Mil* 


(c) Factory Overheads, 
Cleaning and roasting 
Grinding 

Material treatinir . 


Lbs. 


Total Cost. I Lbs. 



£ 





d . 

22,400 

450 


0 

112 

45 

0 

1 

1 

5 


0 



6 


116 


4 


11 

8 


10 

16 

8 



1 

22,400 

582 

10 

0 

112 

58 

. 3 

200 



1 

1 



3,200 

20 

0 

o 

16 

2 

0 

1,400 




7 



200 




1 



400 

5 

16 

8 

2 


7 

17,000 

556 

13 


85 

55 

8 

200 

1 

13 

4 

1 

1 


2 

17;200 

1 558 ! 

9 

8 

86 

55 1 

1 

10 

6,200 

415 

iB 

D 

31 

41 

5 

11,000 

143 

1 3 

n 

55 

14 

5 





112 

29 

2 

1 

1 

13 

6 

1 

8 


2 

9 


4 

3 

4 



10 


1 

13 

4 



4 


12 

m 



2 

7 

1 

1 


£31 


52 


Total cake cost . 


11,000 £227 


10 
6 


6 


10 
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Cocoa Cost Summary. 


57 


(Packed Cocoa) 


Type of Cocoa : Export ‘ ‘ X 
Butter content: 25% 
Weight per Tin : 7 lbs. 

Tins per Case : 4 
Cases per cwt.: 4 


n. Bbeaking Down and Packing Costs 
(a) Powder. 

Cake cost, as per Cake Cost Summary 
Flavours ..... 
Process losses: 

Breaking down and sieving 


Ingredient cost 
Labour 

Overheads; Breaking down, 
Flavouring Dept. 

Cost of Powder 
(6) Packing Costa. 

Supplies : Tins and labels 

Cases . 

Sundries 


Labour 
Overheads . 

Total Production Cost 
(c) General Overheads, 
Administration 5% 

Selling 7% 

Advertising 10% 
Distribution 

Total Cost 
Selling Price 
Margin 


sievin 


g and 


Date ; . 

Cost Period No. : 4 
Output : 11,000 lbs. 



Total Cost. 

£ 

a. 

d. 

227 

1 

6 

5 

4 

1 

10 


8 

2 


16 

4 

232 

1 

12 ! 

1 

9 

7 

7 

4 

9 

16 

5 

249 

16 

6 

49 

2 

2 

13 

18 

3 

4 

1 

10 

316 

18 

9 

9 

16 

5 

6 

11 

0 

333 

6 

2 

16 

13 

4 

23 

1 

6 

8 

1 33 

6 

8 


0 

11 

£417 

13 

9 


Cost per 
cwt. 



50 

10 


. 100 


0 

10 

10 
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and cocoa, machine-hour rates for the recovery of overhead charges 
are more satisfactory and are firequently used. 

Process Accounts are prepared for each department or process. 
The costs of materials, labour and overheads are debited, and the 
output credited, together with any credits arising &om by-products 
and waste. The yield passing to the next process is traWerred 
at cost to the debit of the Process Account. 

The first stage is the cleaning of the raw cocoa beans, followed 
by roasting and nibbing, which removes the shell of the beans. 

The product at this stage is known as “ cocoa nibs There* 
are a variety of cocoa beans, and there may be blendings of 
‘‘ cocoa nibs 


The next process is the grinding of the cocoa nibs, followed 
by pressing. The process creates heat so that there results a 
viscous “mass”. When this “mass” (the trade name) is 
pressed, cocoa-butter is extracted, and there remains cocoa cake. 
The cake at this stage resembles a large flattened cheese weighing 
up to about half a cwt. 

The cocoa cake is subsequently ground to a fine powder, and 
sieved. Further grinding and the addition of any deared flavour¬ 
ings may take place according to the type and quahty. 

Cost Statements. A summarised C^t Sheet of the process 


ts is prepared for each period and each t 3 rpe of cocoa. The 
5 illustrated is divided into two parts, (1) Cok of Cake Makin g 
page 56; (2) Cost of Breaking Down and Packing the Cocoa 


on page 57, 



CHAPTER XI 


CHOCOLATE MANUFACTURE 

The same initial procedure is followed as for the manufacture 
of cocoa—viz., the cleaning, roasting, winnowing and grinding of 
the beans. The cocoa nibs, after blending and grinding, are 
mixed in a melangeur, with sugar, additional cocoa-butter, and 
any flavouring. The mixture is passed through steel rollers, thus 
producing a thick paste, after which there is usually more cocoa- 
butter added. Further refinement is obtained by rolling or 
beating in a vessel known as a Conche, which gives the process 
the name of “ conching.” 

Chocolate (plain or milk) is moulded into blocks, sometimes 
with the incorporation of nuts, raisins, etc. 

Subsequent operations are wrapping the blocks and packing 
them in cartons. For despatch they are packed in cases. 

The chocolate may be used instead for enrobing—i.e., covering 
or coating centres. Common centres which come to mind are 
creams, biscuits, caramels, nut mixtures, marzipan, toffee and 
sometimes sugar-encased liquers. Centre-ma kin g involves separ¬ 
ate manufacture and costing. 

In addition to the roasting and grinding process losses, provi¬ 
sion has to be made in the cost for a small loss in moulding, and 
“ turn of scale ” weight. 

Method of Costing. —Process Costing is appropriate and the 
unit of cost at each process is usually 1 cwt. or 100 lbs., as men¬ 
tioned on page 60. 

ftocedure.—The cost summaries may be completed for each 
costii^ period, as described for cocoa. The general procedure 
described for cocoa and sugar sweets (q.v.) is applicable. 

Process Accounts are prepared. For the purpose of illustration, 
examples of two processes which take place in chocolate manu¬ 
facture are given below. They are the bean cleaning, and 
winno^g processes, which disclose the input and output of 
materials together with credits arising from by-products. Labour 
and overhead charges are charged to each Process Account, and 
the TOlue of the net yield is transferred to the next process at the 
cost from which it emerges from the last process. 

^e process costs are summarised in a Cost Statement for each 
costmg period. 

'll Stetements. ^In the Cost Sheet for Plain Block Chocolate 
Illustrated on page 61, only the unit cost is shown, for considerations 
ol space. It may be made more comprehensive by introducing a 
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column for total cost in each period. It will be obeenred that 
in the illustration the arrangement of the costa is under the 
headings of materials, labour and factory overheads. This is an 
alternative arrangement to that of grouping by proce ss es or 
operations as shown for the breaking down of cocoa costa on 
page 57. 

A separate Cost Sheet should be prepared for each period for 
each line of chocolate manufactured. 



DtpvtmttU 


Winnowing. 


Fwiad: 10 

m 



tnpvu 

Beans ex 
Cleaiung Depart- 


FftCtorT Oro’beads 


43d 


£ 1 *. ! d. 

i i 

i 

1475 10 I 8 
19 16 1 0 
17 7 l 0 


495 InSlS 119 : 8 



OvipuL 

Laixge WinDOved Sib. 
Small Winnowed Kib 
at SOi. cwt. . 

Shell at lU. cwt. 
Nibbing Jjom 






14S7 19 t 

n 10 0 

U 10 0 


>ns 110 i • 


asso^imi^t are brought to at^c^ 

prices of each kind, as shown by the Cost Sheets prepared for 

mustration the unit of cost is ‘‘one cwt.” R fc 
interesting to note, however, that Mr. R. R ™ 

this heine facilitated by fixing aU price rates m the factory m 


A Cost Sheet is also required when the chooolatffl are packed 
“ assortments ”. In this case the numbers of each of the itom 








CHOCOLATE MANUFACTURE 


61 



L Ingredient Cost. 
Beans: 

Cocoa Beans . 
Brokerage 
Batr . 
DelireiT 


Process Losses and 
Czedits: 

Cleaning 
SheU . 

Boasting and Win- 
nowing 
Orinding 
Valae of Sack 

Yield—Codoa, Pore 

Cost percwt. 

Cocoa, Pore, as above 
Sugar 

Cocoa Bntter 
Plavooiing 

Uoolding Loss, 1% . 

Overweight, 1*5% . 

Total Ingredient Cost. 

Cost per cwh. 

H. Packing MateriaU per 
act. 

Wrappers (incL waste) 
Outer Cartons . 


Sundries . 

Cost per cwt.. 


92 


113 


200 

300 

70 

4 


574 


112 


950 

14 

2 


Price 

percwt. 


Cost. 



5/- 





m. Labour per act . 

Cleaning . . . . 

Roasting and Winnowing 
Grinding, Mixing and Concbing 
Moulding . . . . 

Wrappi^ . . . . 

Packing . . . . 

Coat per cwt. 


IT. Pactory Overhead*. 

OleanJng . . . . 

Roastirig and Winnowing 
Orinding, Mixing and Concbing 
Mouldi^ . . . . 

Wrapping 

Packing . . . . 





Cost per cwt. 


352 

3 

6 


3S1 


70 



1/8 m. 
166/8 m. 2 
3/- ea. 6 




SuTnmojy. 

I. Ingredient Cost . 

II. Packing Materials 

III. Labour 

IV. Factory Overhead 

Factory Cost . 

AdmlnlstratiTe Expenses, 6% 
Selling Expenses, 4% 
Advertising Expenses, 3% 
Distribution Expenses 

Total Cost 
Selling Price . 

Margin .... 


Cost. 


Per cwt. 


70 

10 

12 

9 

6 

6 

0 

2 


2 

S 


H 

2 

6 

117 

m 

130 

0 

Bua 
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imiu of 10, Aod 


10 -., 




Further deacnptione of menuferturing iLod r^^rting pn>oedai« 
of eugmr confectionery avceu u« deUiM in Chapter XXX. and 
many of the ci>oaiderationa dealt vith in that Chapter will be 
found Appbcnbie to the ctsting of cbocolaUu. 



CHAPTER Xn 

EGG-PACKING STATION 

The growth of large towns during the latter part of the nine 
teenth century saw the advent of the specialised poultry farmer. 
The distribution side of the business was always a problem to the 
small man, and it was not until after the war of 1914-1918 that 
centres sprang up for collecting and distributing eggs. 

With increa^d competition and the demands of the trade, 
these centres ultimately took on other functions—testing, grading, 
cleaning, packing. The egg-packing station has therefore become 
a very specialised business. 

If prices are not controlled, the profit is determined largely by 
the competence of the management and the acumen of the staff in 
buying and seUing. K, however, prices are fixed, the gross profit 
is fix^, and the less the expenses of operating the greater the 
ultimate net profit. In both cases, but particularly in the latter, 
adequate records, statistical information and frequent periodical 
Cost Accounts and/or operating statements are a prerequisite to 
successful control. 

The scope of the activities of the station is mainly threefold— 
collection, packing and distribution. It is with the packing 
operations that the following paragraphs, forms and statements 
will deal in detail. The expenses of coUection and distribution 
are, however, very big items of cost, and careful control must be 
exercised. They are not dealt with here in any detail, as the 
records necessary are fully recorded in Cost Accounting and Costing 
Methods at Chapter XXTT and further observations appear else¬ 
where in this book at pages 15 and 103. 

Paeking Operations. —^The following operations take place at ■ 
the station. 

The boxes and crates of eggs, already ticketed, are unloaded 
from the collecting vans at the receiving bay and stacked. 
E^ipts from each farmer are kept separately whenever possible, 
llie eggs are taken from these boxes and placed on a conveyor 
belt ^all except dirty and cracked specimens, which are kept 
septate. The dirty eggs will be washed, either by hand or 
mechamcally, and then put on the belt. The cracked eggs will be 
retau^, the better ones for sale whole and those b^y damaged 
for (toposal in liquid form. The conveyor transports the sound 
e^ to a jading machine. Probably the most common form is 
that whereby the egg is projected into a container, which is rotated 
round a circular table. The latter is divided into segments, and 

63 



64 APPLIED COSTING IN SELECTED INDUSTRIES 

mtri^te mechaimm rele^ the egg at the appropriate segment, 
accor^g to weight. Standing round the table Ire otSves 
who take toe e^ a^d hold them up, one by one, to aV^tens^ 

of light r^a^ from a small projector attached to the table. 
Ifre %ht, shinii^ through the egg, shows up any defects, such as 
blood spots and bad specimens are set aside. The good ones 
now graded by size and individually tested, are straightway packed 
mto cartons and/or boxes placed by the side of the operativ^ 

Control Proeednre. —^At toe close of each “ run ”—i.e., comple¬ 
tion of grading, ^ting and packing of eggs collected from one 

farmer a check is taken on quantities by the following records 
at the various stages :— 

(а) Number received from farmer. 

(б) Total nximber passed from belt to 
(mechanical recorder). 

(c) Total number graded by machine (mechanical recorder 
at entrance to each segment). 

(d) Quantity pack^. 

(c) Dirty, cracked, liquid and bad eggs. 

Agreement on these figures should he reached before the 
pack^ cases are finally stacked away pending order and delivery. 
It is most important to make accurate record of the quantities of 
eggs handled, and to ensure adequate supervision and manage¬ 
ment, as the margin between buying and selling prices is usually so 
small that continual “ shortages ” have a serious effect on profits. 

Forms Required. —^The following are a few of the specialised 
forms and records necessary to maintain control. 

Stock Control Note. A manifold form, serially numbered, will 
be specially designed and printed to provide the following labels, 
slips, notes, etc.: 


grading 


(i) Adhesive Labels (for collector to stick on boxes as 
collected), 

(ii) Receipt Slip (for collector to give to farmer), 

(iii) Eggs Inwards Note (to be completed at receiving bay). 

(iv) Payment Slip (top copy of v and vi). • 

(v) Stock Control Note (the top portion will have been com¬ 
pleted at the receiving bay; details of grade of ^gs will 
be inserted by the operatives on the grading machine; the 
payment summary will be later completed by the office 
stafiT). 

(vi) Copy Stock Control Note (spare copy of v). 

An illustration of the Stock Control Note is given im p^ 65. 
Sufficient information is inserted for the reader to visualise tkq 
remaining portions of the manifold form. 
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^ Spots. Cmcta. 


1 

2 

3 

4 

Dirties 





212 

213 

223 







101 




345 686 128 116 




Short-packed 


113 

113 





Total 


432 

432 

430 

238 


1530 


FOB OPPICE USB ONLY. 


Poremaa: J. Brovm 
Dirties: E. F. J. B. 
Checker; F. W. 
Facter: /, 5, 

Stores : A. B. 


Payment Sommary. 


Office. Stock Book: R, B. 
Checked: S, W. 

Payment: R. M, 


Qoantity. 

101 

345 

686 

128 

116 

81 

37 

36 


113 


Type. 


Extra Large 

Large 

Medium 

fimnll 

Extra STnftll 
Duck 
Spots 
Cracks 


Less Charge for dirties 


Price 
per 100, 

1114 

9110 

814 

6110 

S{4 

12h 

Ih 

216 


2h 


Amount. 

11 5 

1 13 11 

2 17 2 

8 9 
6 2 

9 9 


6 8 5 
2 3 

£6 6 2 


Eggs Received Book, The information contained in the Stock 
Control Note is duly inserted in the Eggs Received Book (see form 
on page 66). At least weekly there is reconciliation with the 
hggs Dispatched Book ana opening and closing stock. 

66 Dispatched Book, A specimen entry is shown on page 

^ Daily Time Sheet, An appropriate example of a Time Sheet 
IS snown on page 67. 

methocb of time-booking suitable are described in 
Lost AccourUvn^ and Costing Methods, Chapter VH 
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EGG-PACKING STATION 



Date: Moff IS 
Name: E, J<me$ 


DaUy Time Sheet. 


ASBSaSi BOO*FiOB3VG SlAlSOH 


Week No.: ZO 
Wtvker’sNo.: 5 


Timen. 

Work Done. 

Honrs. 

Bate. 

Amount. 

Start. 

Finish. 

Ordinary 

Time. 

Orerttme 
Bate. 1 





pence. 

pence. 



22B0 

Iioadinff Beit 

3 

8 



\WSSM 

22J5 

Handlinff In 

\ 

22 


8 

22J5 

22JOO 

Loading Beit 

I 

8 


6 


SBO 

Loading Beit 

2 

8 


2 4 

H£9 

S.4S 

Cleaning Sgge 

! 

8 


6 

S.4S 

SJS 

Loading B^ 

ll 

8 





\ do. ioeeriimi) 

X 


22 

8 

6J5 

SBO 

1 

1 

1 Handling In (ftvertime) 

1 


26 

4 







6 9 


Wocker*8 Signature: B, Janet Office. Wag» Summary: R. M. 

Foreman: /. Brown Wages Ajialyik; it if. 

Checked: R, 


Weekly Wa^es Summary. This is a useful check on the 
eflSciency or otherwise of those responsible for the various opera* 
tions, and is in the following form 


Baaifl. 

A 

B 

O 

B 

B 


Summary 


Total nombe 




II 


II 


IS 


II 


11 


II 


II 


r of Bgga Beceired . 

Tested and Graded 
Packed 
Diroatched . 


It 

II 


II 

11 


Total Wages for week __ ^ 

Total Cost of Wages per 100 eggs based on nnmber graded 7’8SO 

AlTALTBlB 


sssaso 

SS9B72 

SS9,i24 

ZSSfiOO 

2JS0S 

B127 20t. 2d. 





Oostper 1000 Sggs. 

1 

Basis. 

Total Cost. 

1 

On In* 

On Basis B. 




dividual 

Bases. 

This Week. 

1 

LastWeek.j 

This Week 
LastYear. 

OoUeotian .... 

TTftnSHwg Tn ^ ^ * 

Loading Bdt ' ] 

Testing and Oradi^ 

Cleaning . . • . 

Packing 

Delivery .... 
Maintenanoe Indirect 

Total . , . 

Oommente: 

A 

A 

B 

! B 

S 

0 

D 

B 

2 e. d. 
2S 1 4 

4 8 2 

9 8 22 
87 2 4 
26 2 
25 9 7 
28 6 8 

7 4 6 

pence. 

26797 

2’786 

6 320 
24796 
22042 
20’836 

22 682 
4-826 

pence. 

26-745 

2-778 

6-820 

24-796 

0-604 

20-340 

22-200 

6-826 

pence. 

26-228 

2-782 

6-289 

26-222 

0-628 

20-872 

22-099 

4-880 

pence. 

26-802 

2-607 

6-922 

28-422 

0-488 

20-007 

20-285 

4-298 


£227 10 2 


MTWSm 

77-628 

1 

72-059 
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Egg-paeking Station Cost Sheet. 

OPERASIFa SZAIEICKilT POB SOOx WXSE, BHDIBG IStk 19^. 



Total Dfapatcbed. 


Cost of Bggt. 


OpadngStock 

* • 

PoTchaaes Beoeired Book) . 

Cloting Stock .... 

1 

• • 

Cost of Bg^ S(dd . 


CoUeetiim Expem*e$. 

£ a. d. 

Wages. 

25 1 4 

Van Maintenance 

23 4 7 

Van Depzedatiofi 

IS 1 9 

■Slolioa Brpeiues. 

1 

Labour. Handling In 

4 3 2 

Tioading Belt 

9 8 11 

Testing . 

37 2 4 

Packing . 

15 9 7 

Ckaning . 

15 1 

Indirect . 

2 4 0 

Rant Maintenance. Mechanic . 

5 0 0 

Power 

20 0 3 

Bepairg . 

31 2 7 

Bent and Bates 

11 4 2 

Li^it and BOeat 

3 18 1 


Pxiiituig and Stattcmery 
Telepboie and Tekgrams 


2S 17 5 
4 0 2 
9 19 11 


Bad D^biB 
IHttribuiion, 


10 1 11 
27 4 2 
14 3 10 
4 10 2 


IS 3 3 
19 18 0 
10 13 7 


Van UainteaDance 
Van Depreciatioo 

Cost <rf Ddirered Saks . 


Saks, kas Betoins and Allowances (per 
BggB Dispatched Book) 


Week. 


Total 

350,000. 



100 


^ . 


1M7 . 
121 11 


Total 

348,201 


100 . 


Profit . 



(Xnaznents: 
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The effect of any alteration in the mechanical means is also 

ealed by this statement. 

The Weekly Operating Cost Sheet is shown on page 68. It 

ws :— 

(i) Figures for current week with comparative figures for 
the previous week, and, if desired, the same week last 
year. 

(ii) Quantity dispatched. 

(iii) Cost of purchases, opening and closing stock, and cost of 
eggs sold. 

(iv) A summary of expenses distinguishing Collection, 
Station, Administration, Packing, Selling and Distri¬ 
bution. The analysis and allocation of overheads will 
proceed along the lines indicated in Chapter IX of 
Cost Accounting and Costing Methods. 

(v) Total Sales, Less Returns and Allowances. 

(vi) The resulting profit. 

(vii) Total figures and pence per 100 eggs. 

viii) -Comments by the manager. 




RAG PAPER-MAKING 


In the paper-mill making fine paper, such as notepapers, 
foolscaps, good types of printing paper, etc., cotton rags, broken 
paper, wood and fibre are pulped in suitable proportions, with the 
intooduction of caustic bleaching solution. 

Each material is placed in a container known as an engine ”, 
which holds about 2 cwt., and twelve engines constitute a “ chest”, 
in which the pulping with bleach and antichlor is prepared. For 
instance, to produce about 4 tons of cream wove paper, about 96 
cwt. of materials would be needed, and would be summarised as 
follows:— 


Materials Issued. 


Mm: Ko. 3. 

Frodaction Ozd«r: Ko. 26. 


Date 




Cream Wove. 

Ko. of Eoginea: 48. 


Quantities (engines of about 2 cwt.). QaHona. 



When the materials and caustic have been reduced to a milk¬ 
like pulp, this liquid runs on to the paper-making machine. It 
flows over the full width of the first flat surface, which is 
honzontafly, excess water strains off, and the thin layer of yet 
unfom^ paper moves over a length of blanket-like material, 
^ntmuii^ on over a sequence of large, revolving, cylindrical 
drying rollers. Thus the wet film of paper gradually “ sets ” and 
dnes in progressive steps until it leaves the final cylinder as paper 
arid passes on to the reeler. The reeled paper is then run through a 
Render m which the desired hardness or gloss can be regulated 
h'rom the c^ender it passes to the cutter, firom which it emerges 
m sheets. As the size specified on the order is required, the sh4ts 
are later cut on the “ plough ” or a form of heavy guillotine The 
paper is then removed to the “ SaUe " for stacking. This is the 
paper stodc room. If a glazed rarface is needed, the quantity is 
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sent to the glazing room for treatment under the pressure of steel 
rollers. After the cut paper is received in the Salle it is sorted into 
“ good ”, “ retree ”—i.e,, below standard—and “ waste ”, 

At each stage of the above operations some waste or loss arises, 
and as this affects the costs, a record has to be kept at each 
operation. As an example the following figures are given:— 



Paper over Making Machine 
Machine waste 


To Salle Callender . 
Callender waste . 

To Salle Cutter 
Cutter waste 

To Paper Sorters 
Sorters' waste 

To Plough T rimm er 
Plough waste 

To finisher 


Cwt. qrs. lbs. % 


29 


29 


28 


28 


27 



11 

18 


21 


17 

27 


18 

22 


Time on 
Machine. 


9 100 28hrs. 15min. 
26 2>5 


97-6 

0*6 


97-0 

10 


960 

3*3 


92-7 

0-7 


24 920 


Thus the packed sheets weighed 92% of the paper made on the 
machine. 

The above paper was 16^ in, X 21 in., weight 26 lb., packed in 
480 sheets to a ream. The packed quantity was 121^ reams— 
3045 lbs. The actual quantity made, as above, was 3076 lbs., so 
there was an overweight of 31 lbs. The customer is charged for 
this xmavoidable overweight. 

Method of CostiTvg, Unit Output Costing is very suitable, a 
Cost Sheet being prepared for each production order passed to the 
mill. Separate unit output costs may be prepared for the 
callendering, cutting and finishing rooms, A specimen Cost Sheet 
is given at page 73. 

The only comments necessary are that Mill Expenses are 
apportioned to the respective departments when each depart¬ 
ment is subjected to cost control. When this is done it should 
be noted that the cost of steam raised for the paper-making mill 
should take into account any ultimate usage of exhaust steam 
for other purposes—e,^., heating other parts of the plant or 
departments. The exhaust steam may be measured by specml 
devices, or may be estimated by the techmcal staff, thereby 
giving a basis of apportionment of the total steam-raising cost. 
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Mill No. 1 Cost Sheet (Rag Paper) 


Qaalltj 088 Cream Wore. 


Production O. Ko. 


48 'Rn ginpa. Chests 401—404. 


Caustic 

Galls. 



Materials. 


Ko. 3 Cotton Rag 
Ko. 3 do. 

Ko. 3 do. 

Total Rags 
Papers 
Wood - 
Fibre . 

Total . 

16% on Rags 


Less Waste loss on Machine 


Rag Workers' Wages . 

Sundry : 

Caostic, 635 gal. X 0'731 Ib. 

Bleach, 313 gaL . 

Antichlor, 120 qts. x 0*44 lb. 
Alum, 13 pints x 3*4 lb. 
Starcl^ 100 lb. . 

40 qts. . 

80 lb. . 


Size, 

Soap. 

Gelatine 


Total Materials Cost .... 

Wages p^ Schedule. 

Fuel C<»1 and Mill Expenses, 28 his. at 66'5f. per hr. 

Making Cost: 84 cwt. 3 qrs. 2 lb. 88*3%, per ft.'9'53d. 


Weight. 

. _! 


TotaL 

1 

cwt. 

qis. 

lb. 

r. 

d. 

£ s. 

d. 

40 

0 

0 

27 

6 

55 0 

0 

16 

0 

0 

17 

0 

13 12 

0 

16 

0 

0 

Id 

0 

15 4 

0 

72 

0 

0 



83 16 

0 

16 

0 

0 

15 

0 

12 0 

0 

8 

0 

0 

18 

6 

7 8 

1 

! 

0 

96 

0 

1 

0 ' 



i 


10 

3 

6 



12 11 

5 

106 

3 

6 



115 15 

5 

4 

0 

24 

15 

0 

3 3 

1 

4 

0 

15 

14 

1 

1 

3 

2 18 

11 

1 

1 

6 

6 

9 

9 

6 


1 

24 

14 

0 

6 

6 


1 

12 

5 

6 

2 

0 


3 

16 

25 

6 

1 2 

10 





5 

16 

8 


2 

24 

50 

6 

1 16 

0 






8 9 

7 


Total. 


£ s. d. 


112 12 4 
14 2 8 


16 2 0 


142 

17 

0 

153 

2 

5 

79 

2 

0 

£375 

1 

5 



Suteequent operations: 

Callender Machine treatinent, 

Cnttnig machine, reels from Callenders cut into large sheets. 

Sorting sheets for good, retree (inferior) and waste. 

Plough (or power guillotine) for cutting to commercial size(s) required. 

Finishing—wrapping and labelling for despatch to stock or customer. 

At each op^tion further minor loss of paper arises, and cost increases by wages and OTerheads applied 
on machine-hour or laboor-honr rates. 











CHAPTER XIV 

ESPARTO PAPER-MAKING 

PAPER-itAKii^G from esparto and wood pulp is an important 
industry. The principal ingredients are Spanish and African 
esparto and sulphite. The sulphite is obtained by a process of 
boiling wood with sulphuric acid. Wood pulp may be mechani¬ 
cally pulped living wood or “ chemical wood ”, or soda-wood pulp. 

Esparto, arriving in 33-cwt. bales, is washed in clear water in 
boilers holding 2^—10 tons, using a jet of steam and caustic. It 
then passes to the breaking engines or trough, and drum-washer. 
The esparto is broken down by a cutter or grinder, and then 

strained to extract roots, dust, etc. 

The next processes take place in towers about 20 ft. X 8 ft., 
tile lined. The pulp is put in together with chlorine bleaching- 
powder. This is a specialised operation, and the extent of 
treatment has to be judged by men of many years’ experience. 
In this process, size (resin and alum) with an appropriate colouring 
matter are introduced. Also starch if a paper with ‘‘ crackle ” is 
required. In about four or five hours the pulp passes to machine 
chests, from which it is fed to agitated sand traps or tables with 
felt baffles. It passes over a close wire strainer, which has side 
straps to hold it in position, and the water drips through. The 
side straps determine the width of the paper. As the strained 
p\ilp is <h'awn over, suction boxes extract further moistxire. A 
“dandy roll” may be inserted at this stage, so that whatever 
design is worked on it is impressed to form a watermark in the 
nearly formed paper. The soft paper passes under a felt roller, 
which presses out the rema inin g water, and thence over a series 
of cylinders for complete drying. Surface finish is given by steel 
Callenders, and the paper is wound on to large rolls. 

Subsequent operations include cutting into sheets (e.g., 17^ in. 
X22J in., 16^ in. x 21 in. and 30 in. x 40 in.), sorting examina¬ 
tion, packing into reams (usually 500 sheets, but sometimes 516’s, 
as for featherweight woves and laids). Some orders are for paper 
guillotine trimmed. Water-marked papers may be cut irrespec¬ 
tive of the position of the water-mark, but sometimes have to be 
“ cut to register ” so that the water-mark design is intact on each 
sheet. 

Types of Esparto Paper (including paper in which straw pulp 

or soda-wood pulp is substituted for esparto fibre) are represented 
by 

Imitation Art: 16 lb. to 26 lb., 17^ in. x 22J in., 500's. 

Duplicator : 14 lbs. to 19 lbs., 16J in. x 21 in.. 600’s. 
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Esparto Paper Ck>st Sheet. 


M5U No. 1 


Weeik ending 



Materials. 


Wood Palp 

Total Pibre (yield 
Cbina Clay 

Total Haterials 
Chemicals. 


Tena alba 


Toffner 


AfWW 


Inpat Weight 
Wages 


and Wires 

oas . 

Foel 




HtHMaL 
Otha Mm Orerbeada 


Total Uffl Cost 
Packing for Stock 


DistzibatiaQ 


%) 


6-1% . 

Ket Oa^mt 


Weight. 


tons cvt. qn. tt). 
117 16 S 8 

5 19 S 6 


111 17 


O/Nomber 


tons cwt. 

qis. 

lb. 

68 

4 

0 

0 

60 

0 

0 

0 

16 

IS 

0 

0 

134 

16 

0 

0 

16 

4 

0 

0 

151 

0 

0 

0 

6 

16 

S 

0 

2 

4 

S 

0 

1 

8 

0 

0 

3 

4 

0 

0 


S 

3 

0 

1 

0 

0 

0 

SO 

1 

0 

0 

10 

s 

s 

0 

195 

19 

1 

_0^ 


Per Ton. 


Amount. 

Par Ton. 

PffiUb. 

£s.d.\ 

£s.d. 

d. 




! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

• 


1 

1 

1 

I 

1 











s 

£ X. d. 

d. 





1 


.>1 
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Featherweight Wove and Laid : 30 in. x 40 in., 616*8. 

Cream Laids €md Woves, including Antique Woves, Parchment and Vellum 
papers : 16^ in. X 21 in., 600*8. 

Machine Finish^ Printings, Offset Cartridge, Lithoa and Enamellings. 

17J in. X 22J in., 600*s. 

Cartridge Papers. 

Engine Sized Bonds. 

Method of Costing. —^This type of product is well suited to 
Unit Output Costing. The units of cost are “ per ton ” and 
“per lb.’’. 

Cost Sheets. —Costs of materials weighed and introduced into 
the plant and wages are summarised on the Cost Sheet, which will 
be prepared weekly when there is a long run of production to a 
particular specification. Should there be smaller production or 
stock, orders of (say) 1-10 tons or more, the Co&t Sheet may be 
finalised on completion of each order. 

An example of a Cost Sheet is illustrated on page 76. The 
details from which the Cost Sheet is prepared are often first 
entered from original data on to analysis schedules, from which 
totals are transferred to the Cost Sheet. 




CHAPTER XV 


RECOVERY OF SILVER AND GOLD 
from electrolytic copper refinery SLIME 

In the electrolytic refining of copper a mud or slime accumu¬ 
lates in the electrolytic cell. These slimes contain traces of a 
number of metals, the chief being gold and silver, which are 
recovered by metallurgical treatment. 

Crude copper anodes are charged into the electrolytic cell, 
remaining in circuit for six weeks, in which period there are two 
drawings of cathodes or refined electrolytic copper. At the 
second lifting the solution and slime are drawn by a lead-lined 
launder into a slimes tank, passing over a fine screen to remove 
nodules of copper, and then pumped to a surge tank to be filtered. 

The slimes from the filter are then roasted at the rate of up to 
3 tons a day. The calcined slime is then leached with the foul 
electrolyte from the copper refinery, and on decanting the liquor 
(copper sulphate solution), the residue is washed, filtered and 
given furnace treatment to obtain gold-silver bullion, which is 
cast into anodes weighing about 150 oz. 

An electrolytic parting process results in the separation of the 
silver from the gold. The silver goes into solution and deposits as 
silver crystals on the cathode. The gold remains as fine black 
mud in the muslin bags in which the anode was suspended. In this 
process a full charge of the battery of twenty-five cells is seventy- 
five anodes (about 11,000 oz.) of gold-silver bullion. 

The metallic silver crystals are removed from the graphite 
cathodes once a day, melted down and poured into 1,000-oz. bars 
of practically pure silver. 

The gold mud or black gold ’’ from the muslin bags is washed, 
boiled in a cast-iron pot with sulphuric acid to purify it, filtered 
and charged with borax flux into a graphite crucible, from which 
molten gold is cast into 500-oz. bars. 

The Method of Costing. —^Process costs may be prepared and 
shown in three operations: (1) Slimes Treatment, (2) Bullion 
Furnace, (3) Electrolytic Parting. 

Overheads to be apportioned are the expenses of the plant 

services (steam, air, water, power, maintenance, machine shop, 

and stores handling) and general refinery expenses. The bases 

of allocation are dealt with in Chapter XI and the schedule on 

p^e 140 of Cost Accounting and Costing Methods. The general 

retoery expenses cih be applied as a unit cost per 1000 oz. of fine 
gold and silver. 
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Process Ciost Sheet. 

Cost Period No. ; 10. 31st December, 19 
1. Slimes Preparation Process. 


Output, tons 73*15 





Total. 

Per Ton 




£ 8. d. 

£ 

Process Labour: 

£ 

8 . 

d. 


Slime and Slud^ Tanka . 

213 

3 

0 


Filtration and Calcination 

355 

4 

0 





— 568 7 0 

7*770 

Supplies . . . ; 



280 8 0 

3*833 

Maintenance: 

£ 

s. 

d. 


Labour .... 

95 

7 

0 


Materials 

193 

0 

6 





— 288 7 6 

3*942 

Service Costs as Schedule 

• 


511 0 0 

6*986 

Process Overheads 27*5% on Labour 

156 5 10 

2*137 




£1804 8 4 

24*668 


2. BuUion Furnace Process, 


Prooess Labour 
Supplies . 
Maintenance: 
Labour 
Mat«ial8 

Slag T<earhing: 
Labour 
Materials 


Anodes Output, ozs. 576,234 


£ s, d, 
63 16 0 
159 19 0 


43 4 7 
30 16 0 


Costs as Schedule . 

Overhead 27*5% on Labour . 


Total. 



£2075 10 


17 1-75 
33 1*30 


7 919 


2 6-83 
6 8*80 
4 8*58 



1000 oz. Period 
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3. SUetrolytic Parting Ptaoesa. 


Fine Gold 
Ootpcrt, oz.: Fine Silvcar 

Total* oz. 


TotaL 


Process Labour 

• 

« • • 

Siq>pliee . 
Mamtonanoe: 

• 

• • * 

£ s. d. 

Labour 

* 

. 68 10 0 

Materials 

• 

. 152 15 0 

Service Costs . 

• 

« « « 

Administration 50*793d. 1000 oz. . 

i 


400 

420 


221 

88 

110 



5 0 


424*259 

95,500 


519,759 


1000 oz. Period 9. 



15 4-70 

16 1*94 


8 I 6*16 

4*63 
2*79 


47 8*22 



Cost Sheets. —^The Cost Accoonts, prepared for convenient cost 
periods, provide totals for the cost smnmaries. The presentation 
of a Cost Sheet for each process at monthly or other regular 
intervals, with columns for comparative previous periods, is a 
useful aid to m a na gement. It will be noticed that the cost is 
practically the same for both gold and silver recovered. 




















CHAPTER XVI 


GARAGE REPAIR SHOP 


This subject has been introduced as a simple example of 
typical job costing. 

The work and costs are concerned with repairs involving a 
variety of circumstances. In some cases the car is delivered 
under its own power to the garage, in others a towing car, or a 
breakdown vehicle equipped with hoist and tackle, will be needed. 
The nature of the repair may be indicated by the customer, or it 
may have to be discovered by the mechanic. 

A Job Card, serially numbered, will state the nature of the 
work required, and usually it is in a form which enables details to 
be enter^ of the work performed, accessories used from stock, parts 
specially purchased, and incidental expenses directly chargeable, 
such as petrol, oil, fares and other petty payments. 

The Method of Costing is Job or Terminal Costing, the unit of 
cost being each job. 

It is advisable to keep operating cost accounts for the costs of 
mamtaining the breakdown-lorries (o) for annual fixed and semi¬ 
fixed costs, (6) running costs, so that a basis of charge when used 
may be determined. 


Procedve. A Repair Job Card will be made out in the office 
recording in the first section date, customer’s name and address’ 
particulars of the car and instructions given by the owner In 
due courae the manager or foreman will enter in the second section 
the work to be done. As the work proceeds, details of work 
actimUy executed will be recorded in the third section. 

On the back the Job Card is ruled to show details of labour 

o«t-of-pocket expenses 
standard charges for service work, and a general summary of the 

suitable form is illustrated on pages 84-86 
breakdown lorry is used, a Job Card should be 
^ued, or journal record made, so that the charge may be 
deten^ed. A suggested form appears on page 84 

Labour.— Mechanics wiU record time spent on insnection and 
on each mam operation. Time Sheets arrueuaSy^ S Job 

foeeman sigle the Ttoe 
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Use of 



Lorry. 


Name: A. J<me9, 

Address: WiKotcw,” 

Sevenoaks. 

Time of Departure ; 11.15 a.m. 

Time Returned to Garage : 2.15 p.m 


No.: 1063. 

Date: 30161.... 

Make of Car: Speedy. 
HJ.: 8. 

Reg. No.: 72345 X. 


Labour: T. Drake. 
Running charge: 


3 hrs. at 1/3 hr. 

20 miles at 9d. mOe 


EstabUshznent charges: 5% 


Rn^t: 


10 % 


£ 8. d. 
3 9 
15 0 

18 9 
11 

19 8 
2 0 

£1 1 ~8 


Transferred to Job Card : 1001. 
InitialH: S. W. 


Signed: H. Jones. 


Repair Shop Card (Front). 


Job No.: 1001. 


1 Name : A. Jones. 

Date : 30ih June^ 19.... 

; Address: The WiUows, 

Hake of Gar : Speedy. 

1 Seoenoaka. 

Colour: Blue. 

Teiepbona—Home: - 

H.P.: 8. 

M —^Busmess: City 12345. 

Reg. No.: 72345 X. 

Car required by : 4th July. 

Bng. No. : 451273. 

To be collected by : - 

To be delivered to : Home address. 


Work requir ed—Special 
AUm im m to Bithond 


re qui red—Standard (any not required marie x) 


Work reqoirad- 
Grease up all 
Top up gear 1 


battery 


apray spnoga 
Wash and spe 


Polish 


sponge and leathw 


Tnitiial whai 

completed. 


A.S. 

X — 

C. D. 
C. D. 
C. D. 



Special work 


8%tmp % 

B^taed 


executed (details): 

wmp and two pisiens. 
md adjusted 3 big-wtd 6ai 
new eten’Tod. 

edoui; oU filter leaned. 

np, fiUed wUk od and test 


Signed: J. Coa^ 
complete: Af. Anoger, 


S4 


•<iyoo^) pMo tfoiw e%mau] 
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For time spent on general maintenance, garage repairs— 

petrol pumps, machines—and idle time, standing order numbers 

be sch^uled, so that the men can quote them on Time Sheets 
with the time so occupied. 

The following is a specii nen Time Sheet:— 


Dan; Time Sheet. 



Mechanic’s Kame : J, Cox, 
.. Number: 8. 


Date: 2nd July 
Week No.: 27. 


Job 

Kft 

StAZidmg 

Order 

1 

Work Executed. 

Hours. 

1 

No. 


On. 

Off. 

1003 


Dtcarhoniaing 

8.00 

11.30 


W 1 

Adjusting la&e 

11.30 

12.00 


W 1 

do. 

1.00 

2.15 

1007 

1 

Adjusting brakes, etc. 

2.15 

3.30 

1001 

1 


Fitting Con. Rod 

3.30 

8.30 


Time 


Ord- 


3-30 

0 30 
115 
115 \ 
200 

3- 

8’30 

3- 


Entered : S. B. 
Smnmarised : J. W. 


Mechanic’s Signatore : J. Cox. 
Foreman’s Signatore : B. Brown 



The Time Sheets are collected daily, and the time and labour 
cost is entered on the various Job Cards in the office. The 
amounts so charged are reconciled with the total of the pay-roll 
each week to ensure accuracy. 

In a large garage it may he desirable to have “ Testing Cards ” 
and “ Delivery Cards ” on the lines of the “ Break-Down I/)rry 
Card ” illustrated. 

Materials. —Parts and sundries will be issued against recpiisi- 
tions signed by the foreman. Requisitions may be used similarly 
for special purchases for parts not stocked. Specimen forms are 
illustrated on pages 30 and 39 of Cost Accounting and Coslit^ 
Methods, where general stores procedure is described in full detail. 
Charges to the Job Card may be made direct from the priced 
requisitions, or from a Material Abstract Summary. 

Overhead of the Repair Shops. —^Detailed record must be kept 
of usage of indirect materials (cleaning rags, oil, grease, etc.); of 
indirect wages (manager, foreman, clerks, labourers and cleanero); 
and of sundry apportionments of insurances, rent, rates, electric^^ 
power and loose tools. Depreciation of plant and equipment usw 
in the repair shop, together with the expenses referred to, will be 
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ascertained each year, and resolved into a suitable recovery rate. 
This rate may be (a) a percentage on direct wages, or (6) a rate 
per direct labour-hour, the latter being much more accurate. 
The labour-hour rate is determined by dividing the total repair- 
shop overheads by the total direct labour-hours based on past 
records, but adjusted as closely as possible for current conditions. 

Direct Expenses^ such as telephone calls, fares and other out-of¬ 
pockets, may be charged to the job concerned by means of 
expenses vouchers. 

General Administration Overheads, as shown by the Profit and 
Loss Account, are calculated as a percentage on cost. 

Fixed Charges for Standard JobSj like cleaning cars, polishing, 
greasing, spraying springs, etc., are customary, varied according 
to the size or horse-power of cars. Such charges will be based on 
average costs, although they may have to conform with charges 
made by other garages. 

The Cost Summary on the Job Card will be made from the 
totals of the various sections on the card, and forms the basis of 
the invoice to the customer. 




CHAPTER XVn 


WOOD CASE-JIAKING 

The making of wood cases is a specialised industry, and although 
commonly used sizes are made for stock to meet relatively small 
orders, it is more usual for the cases to be made to customers’ 
specifications as to size, strength and detailed special features— 
e.g.y quality of timber, length, width, thickness of ends and sides, 
tops and bottoms, battens, dove-tailing and perhaps provision of 
handle holes. These features vary according to the type of trade. 
The cases are often supplied to manufacturers in the form of 
“ Shooks ” or sets of parts unassembled, but they are also delivered 
as completed cases. 

The operations consist of: (1) sawing timber into thicknesses 
required (deep cutting); sawing into desired widths (ripping); 
and sawing into lengths (cross-cutting); (2) assembling by nailing 
or other means; hoop-iro nin g, stencilling, etc.; (3) any special 
extras required in connection with operations (1) or (2). 

Method of Ck)sting. —“ Terminal ” or Job ” costing is 
particularly suitable, a job or order number being given to each 
order, whether special or for a regular stock ” line. The usual 
unit of cost is “ per case 

Procedure; Materials. —The main material is timber, usually 
bought from merchants in various sizes suitable for economical 
use, selected from the standard sizes in which imported. 

In war-time, control licences may have to be accepted in sizes 
or types other than those usually carried. 

When home-grown timber is used it is necessary as a rule to 
stack it for seasoning, unless artificial seasoning is adopted. This 
affects costs, as stat^ in Chapter X\TII at page 95. 

The timber is stacked according to size and variety, and usual 

stores records of receipts and issues are maintained. Quantities 

si^lus to particular jobs may arise, and may be returned to store, 

with a Stores Debit bearing the job number to enable the job to be 

credited. If surplus timber is transferred to another job, a Transfer 

Note should be made out, giving particulars as to the job to be 

crated and the new job number to be debited. Transfers also 

anse, for example, when after starting one or more operations it is 

foxmd that the timber is not suitable; it may have to be returned 

to store in a partly processed condition. As to whether the full 

^st m that condition can be charged for subsequent use will 

depend on circumstances, and this has to be taken into account 
when crediting the original job, 

89 



90 APPLIED COSTING IN SELECTED INDUSTRIES 


Afr. T ^ are nails, hooping iron, printing inks, stencils, 

etc. Issues are made m convenient quantities rather than against 

requ^itions for each works order. Technical calculations form 
the hasp of the charge against each job, including wastages 
appropriate. Periodic check on issue, usage and worlihop stock 
penmts of n^essarj- adjustments. Stencils are a direct charge 

Scrap Fmewood and sawdust result. It is convenient' to 
credit net realised value to saw-mill overheads. 

Labour.— Job Time Sheets or Clock Cards should be used 

whereby each man can record job number, operation, time on 

each job and Gyration. Unless regularly on a particular 

machine, he should mdicate his time on each machine ; suitable 

forms are illustrated on pages 68 and 69 of Cost AccourUing and 
C osii-na Methods. ^ 


Time or piece-work rates are usually paid, but a “ points ” or 

“time-unit” scheme is used by some firms, particularly on 
assembly operations. 

For purpose of debiting direct wages to Cost Accounts a 
ages Abstract or Analysis Summary is prepared on the lines of 
the example on page 161 of Cost Accounting and Costing Methods. 

Indirect labour wages are included in saw-mill ^nd case¬ 
making departmental overheads respectively. 

Overhead Expenses. —^These are apportioned or charged on 
usual bases to (a) Saw-mill, (6) Case-making, (c) Stores, (d) 
Administration. 


^e saw-mill overfteads may be further apportioned to the 
various machines, so that macMne-hour rates can be calculated. 
When this cannot be done, a percentage on direct wages or a 
labour-hour rate may be used at the sacrifice of some degree of 
accuracy. Any of these alternatives are much more reliable than 
the adoption of a charge per standard of timber as used by some 
ill-advised producers. In the assembly shops labour-hour rates 
are calculated for manual operations. 

Many firms apply overheads as a charge per standard of timber 
sawn, but this gives inaccurate results, owing to such factors as 
varying number of cuts for different sizes, dove-tailing, handle- 
holmg and other special operations. Similar inaccuracies arise 
when the overheads are resolved into a “ per case ” charge. 

Timber store handling expenses can be applied as a charge per 
standard of timber issued to the works. 

A dminis tration overhead can be applied as a percentage on 
works cost. The use of a rate per case (including sets or shocks as 
cases) or per standard of timber, unfortunately used by many 
firms, is inaccurate, for the reasons already stated in regard to 
works overheads. 

Distributive Expenses consist mainly of carriage outwards. 




WOOD CASE-MAKING 


91 


Job Cost Sheet for Cases. 


For : {Stock or Customer's name) 

Specification: InMde me<isuremenla^21i'' X JV' x 

Tops and Bottoms — thickness. 

Sides — ditto 

Battens and Ends — thickness. 
Battens — 2" unde. 


Job No. : 123. 


Quantity : 3000 

SUncUled XYZ. 

6119.... 


Stand¬ 

ards. 


Kind 


Per 

St. 


Per 

Case 


10000 

O’SOO 

10600 


Labour. 
Cross-cutting 
Ripping . 
Deep-cutting 
Other 


Imported Deals 
Home-grown 


£ s. 
30 1 
20 0 
14 19 


Prime Cost 
Overheads. 

Cross-cutting . 

Ripping .... 
Deep-cutting . 

Other .... 

Saw-mill Cost of Shooks 
Case-haeino. 

Sundry Materials. 

Naik .... 
Stencils .... 

» Ink 
Hoop-iron 
Labour, Assembling 
Overheads. 

Nailing Macdune 
M a n ual Operations . 

Factory Cost , 
Administration, 7*5% 

Total Cost at Works 


Hrs. 

30 

20 

26 


2 cwts 

1 ga!. 

. 2 


20 

25 


£46 

£30 


Kate. 

lOh 

1319 

S'h 


4316 

81 - 


101 - 

61- 


£ 

H 

450 

15 

0 

0 


466 


66 


630 


16 0 
13 16 
10 0 



40 


631 

47 



0 

8 

10 

0 


10 0 
6 5 


42400 

1-200 

1-100 

0-800 


568 15 0 45-500 


0-348 

0-080 

0-032 

0-040 

3-200 

0-800 

0-500 



5 0 50-500 

0 10 3-787 


54-287 
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which includes trwisport by own vehicles. Actual carriage or a 

clMrge on a ton-mile basis for own vehicles will be niAi<A to each 
job. 

• ^^**9 ExTpenees include TraveUers’ Salaries and/or Com- 

Expenses, Advertising, Bad Debts, etc. 
l^liMge will be made to each job as a percentage on Sale Value. 

Saw^^ employ del-credere agents. These agents, receiving 
orders prom cummers, allocate necessary quantities to one or 
other of the vuioos mi ll s for which they are agent, and receive as 
remuiwration a commission on the sales valne. In tiiese casee the 

commission is often the only selling expense, as the del-credeie 
agent carries the bad debts risk. 

Cost Sheet— A convenient form of Cost Sheet is illustrated on 
page 91. 

It is a common practice to sell cases on estimated costs, and 
there is considerable advwt^ in completing an “ actual ” cost 
sheet, so that causes of deviation from estimates can be ascertained. 



CHAPTER XVni 

FURNTTURE AND WOOD WORKING COSTS 


DoBCBSTio fomiture reveals extraordinary variations in types 
and designs. The term “ modem furniture ” covers all output of 
the industry, irrespective of design or style. It includes replicas 
of antiques or pieces of genuine individual design in which the 
designer has sought to express his own ideas rather than imitate 
the standard set by craftomen of the past, but whose influence 
remains. Whether designs follow fractional lines, or merely 
hint at the style of a pa^icular period, or are truly modem, the 
costing problem remains the same. Recent years have witnessed 
revolutionary changes in the materials utilised. New materials 
introduced—c.^., steel, glass, plastics—^have had a marked effect 
on production methods. In this chapter the underlying principles 
of these methods are considered. 


Produetion Routine. —^It is necessary to find the cost of produc¬ 
tion of a particular unit of furniture in itself separate and Afferent 
&om other pieces of another design. The system in the factory 
must accordingly provide for each classified design to be given an 
identity reference, which is preserved throughout aU stages of 
production. This is the keystone of successful control. 

Production methods vary widely in different factories,' and are 
necessarily dependent upon the type and quality of furniture it is 
the policy of the management to produce. Competitive condi¬ 
tions have created within the industry the need for changes in 
style and design at least once a year, consequently production 
periods are generally capable of precise determination. 

Within these periods the factory may produce a large number 
of each design decided upon, either in one batch or in a series of 
batches. In general, the policy is to determine the range of 
designs to be produced in each trading year. It is another matter 
of policy and production planning whether the designs are to be 
product in predetermined quantities in anticipation of demand, 
or placed on the market in small numbers, or sold from illustra¬ 
tions and manufactured in batches of the greatest possible 
number when the demand has been ascertained. 


3nsive or even mass-production methods are much used. 
5 end pa^ common to more than one suite of furniture 
e compris^ in a production order—c.g., certain small 
may be suitable for more than one dining-room suite and 
bedroom suite. Notwithstanding, it is necessary to main- 
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tain records as d^cribed later, which will enable the cost of 
production of eacn design to be Ascertained. 

'Die control of timber, its seasoning over long periods or by 
mechamc^ kiln-drymg and the method of issue, introdure 
unuroal feati^, which will be described when dealing with 
costing proced^ in a later paragraph. An interesting ^ure in 
coimection with nmuture and wood-working is the use of “ Rods ” 
or M^t^ Materials Boards These are boards of the actual 
^ and thiclmess to be used for a particular production ord^. 
ihe surface is rubbed smooth and the precise shapes or design 
Md actual size of the part or parts to be cut out of such a board 
from stock are drawn upon it by the draughtsman and detailed 
particulars as to exact measurements and finished sizes are also 
c^fuUy stated on this “ Rod ” or “ Master Board ”, which is also 
given the production or job order number. (This is referred to on 
page 68 of Cost Accounting and Costing Methods,) These control 
boards are carefully registered and stored, as it is with the aid of 
them that the storekeeper selects the timber suitable for issue, 
and the experienced timber worker cuts his timber. 

The departments are well defined, and include (a) Saw Mill and 
Machining, (6) Chair and Cabinet Assembly, (c) Carving, (d) 
Polishing (Spray Fi n is h ), (e) Polishing (Hand F inish ), ( /) Fittings 
and Hardware Assembly or Fitting-up, (o) Upholstery (including 
Fabric Cutting), (A) De^atch. 

Method of Costing. —Normally Job Costing is maintained 
within the intensive or mass-production methods used. By this 
means the identity of each design is preserved and cost data are 
so arranged that the cost of production of each design can be 
determined. This provides, inter olio, information upon which 
selling prices may be decided by the management, and in particu¬ 
lar provides a guide as to the minimnin price possible without loss 
when competition is keen. 

The unit of cost is usually an individual article or piece, but 
sometimes for domestic furniture a suite may be adopted as the 
unit. Thus the units for a given design might be: (o) small chairs, 
(6) sideboard, (c) table; or (d) the correspondhig complete 
dining-room suite. Similarly, units might be, (o) wardrobe, (6) 
dressing stool, (c) dressing chest, (d) bedste^; or (e) the 
corresponding complete bedroom suite. The advantage of the 
small item units is that when a chair or other item is capable of 
inclusion in more than one suite, it is a simple matter to obtain a 
suite cost. 

Proeedure for Costing. (1) Materials, (a) Timber is the most 
important material in cabinet work. The timber stock records, 
therefore, should be controlled by the operation of a Timber 
Control Account, The primary stores record is a Daily Timber 
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Inwards Sheet written in duplicate. On arrival, timber is ex¬ 
amined and measurements are checked, and the boards stacked 
according to sizes, and details entered on the appropriate Stock 
Cards (or Sheets) from the retained copy of the Timber Inwards 
Sheet. The original copy is passed to the Accounts Department 
for checking suppliers’ invoices, so that after payment, and 
analysis, entries in the Cost Journal can be made for posting to the 
appropriate Timber Stock Account. 

(b) Timber Consumption, A Timber Requisition Note is the 
authority for issue of timber. It bears the Production Order 
Number, and enables the boards to be debited to the particular 
design concerned, as the Requisition Notes are summarised by the 
storekeeper on Daily Timber Issued Sheets, in form of an abstract 
which provides totals of each item for the Stores Ledger Accounts 
concerned. The originals are sent to the Cost Office, where they 
are summarised on an abstract, under Production Order Numbers, 
so that the appropriate Job Account can be debited. (See 
example on page 161 of Cost Accounting and Costing Methods,) 
The production order is always accompanied by the Master 
Materials Board already describe. Prom the information on the 
Master Board the timber storekeeper or the saw-mill foreman 
selects the timber for issue, which demands experience and skill. 

(c) Timber Wastage in cutting can be ascertained with the aid 
of the Master Board. The net timber necessary as shown by the 
Master Board, compared with the cubic content of the boards 
actually issued against each production order, enables the wastage 
to be calcidated. Such wastage varies according to the design 
and timber used. This method of assessing wastage against each 
design is more reliable than the practice adopted by some manu¬ 
facturers of calculating an overaU average wastage irrespective of 
design or type of timber. 

(d) Tirnber Returned to Store is entered on a Timber Returned 
Sheet, in duplicate. One copy is used by the storekeeper, the 
other by the Cost Office. 

(e) Pricing of Issues of Timber, The cost of timber consists of 
the delivered price, plus any additional cost of seasoning. If 
seasoning and storage extend over more than one year, it is 
usual to add a percentage for interest, and for convenience an 
average addition of about 2% per annum is debited to each 
Stock Account concerned. When a marked depreciation arises, 
an adjustment at the end of the trading period is made by debiting 
I^<^^and Loss Account and crediting the Stock Account affected 

When natural drying by storage in the open over a period of 
IS avoided by the use of mechanical kiln-drying, the cost of 
this process is debited to the Timber Account concerned. This 
cost consists of maintenance of the kiln, labour, fuel and other 
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Produetion Stock Order. 


aroGS QSDB No. 


Date IsBoed 14 19. 



Cnstoma^s Name: A^.C, ^ Co^ UA. 
Addieas: S^tddenfitid. 


Special Order. 

Date Wanted: 20 Dec^ 19. 
Despatch via LJfJB. 


Job Older Fa 405 
Date: IDee^lO^,, 


Qaazi> 

titr. 






43 


1234 Eatf Chain 


• - 


jTtm[JHI » 


Older 

Despatch 

Passed OD 

Booh: W.J> 

DcMMfich 

20J2J9... 

18J2J9... 

bo3^ a.w. 

Fo. of abeeti ant 

POBBCAS 

Jmf 

Bou: B. 

26 

J.L, 


P.U, 
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incidental expenses, and is recovered as a rate per cubic toot ot 
the timber treated. 

The cost of each type of timber so determined, the price of issue, 
has to be calcidated. It is usual to determine a weighted average 
for convenient periods—e.g., six-monthly. This avoids fluctua¬ 
tions, since the timber normally remains stored for some years 
before entering production. 

(f) Other Materials, such as ironmongery, polishes, stains, 
upholstery fabrics and materials, are subject to usual stores 
procedure, described in Cost Accmirding and Costing Methods^ 
Chapters IV and Y. 

(g) Upholstery Fabrics, It is a common practice to permit 
trade customers to select the upholstery fabric preferred. Con¬ 
sequently, production up to the point of completion of the timber 
frame is by means of production stock orders. 

Subsequent production to the finis hed upholstered stage 
proceeds on Job Order Numbers. 

The movement of each upholstery covering material is there¬ 
fore important. Stock control involves the showing in good time, 
whether a p^icular material is selling well or otherwise! 
Changing fashion, even in a single season, may cause a substantial 
drop in values. A good practice is to employ coloured signals to 
show at a glance ; (a) how long a material has been in stock ; (6) 
whether only a short length is available for immediate use, but 
further supplies possible; (c) whether further supplies are on 
order. By changing the colour signals in respect of (a) above, 
fabric which has been in stock more than one season can be 
mdicated, thus suggesting caution against further purchases 

even though m current demand, A suitable form is shown on 
page 98. 

(2) Labour comprises skilled or semi-skilled operators of 
lugWy automatic machinery and craftsmen of inherent personal 
sl^ developd by lifelong training. Before the gradual mechani¬ 
sation of the mdustry, and the modem transport facilities, the 
rurmture mdustry was established for centuries by the craftsmen 
m such places as High Wycombe in England, and Bieth and 

Lochwmnoch m Scotland, but now modem factories are wide- 
spread. 

Intensive or Mass-Production Methods 
comparatively simple procedure for recording 
ftp ^ Factory Order Form shown on page 96 form! 

99 lom departmental Job Cards (pages 

99-100) enable tme spent by direct labour to be recorded mider 

^ appropnate Factory Order Number. The specimen Machine 

^ introduces an interesting feature— 

namely, a prmted list of process numbnm __ 




for reference to mimmiw the dangw of mwqurAtnf opfr%tio« 


numbers, m follows: 


1 One Bit Bor«r (Vertical). 

2 Three Bit Borer. 

3 Seven Bit Borer. 

4 Belt Sender. 

5 Table Sander. 

fi Surface Planer (1). 

7 Surface Planer (2). 

8 Panel Planer (4). 

9 Mortice. 

10 Circular Saw. 

11 Band Saw. 

12 Squaring Saw, 

13 Fret Saw. 

14 Panel Planer. 


16 Four Cutter PlaiMr. 

U Spindle 

17 l>ar|te Sander. 

18 Doveiader. 

19 MatchHMK aad JoaiUng. 

20 Drawng ai. 

21 Uning. 

22 Looki^ ovi. 

23 Fcwthrr and Oroora. 

24 Swwig Saw, 

26 Fourteen Bit Borer. 

26 Small Squenna Saw. 

27 Straight L.me Fdgw* 
26 Router. 
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Job Card {Front). 

Machikb 

Dept. 

Job No . Qty. 

Design No .. 

Article . 
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Job Card. 


POLISHIXO 


Job No. 

Design No. 
Article .... 


Week 

ending 

Qty. 


Polishing Operations. 


1. Staining . 

2. Grainsealer 

3. Sandpaper 

4. Matching and Solution 

5. Pullover . 

6. Touching up 

7. Washing off 

8. Bepolishing 


Q*ntity. 


Material Used. 


Nature of Material, 



Time 


Only Card 


Card to Follow 


Last Card 


Foreman’s Signature. 

Note —The Card for Cabinet and Chair Departmmte is sim^. but 
tioM 1 to 8 are substituted : 1. Cabinet Making; 2. Chairmakin g, 3. Carving. 

4. Filling Up. 
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entries, provides useful guidance as to whether a particular card is 
one of a sequence in progress ; the final one of a series ; or the only 
one concerned with the job named. Cost Office routine is ; (a) to 
check that a full working week has been recorded, (6) to analyse 
and abstract to provide a running record of work in progress, (c) 
to summarise under Factory Order Numbers on a Wages Abstract 
for posting to the Cost Account concerned. 

(b) Methods of Labour RemuneraAiori, Ordinary time rates 
are usually paid for work on good-quality furniture, as careful 
work is to be encouraged. 

Straight Piece-Work Rates are sometimes paid in the Up¬ 
holstery Department. 

In the Machine Departments a bonus on output is often 
adopted, but only when the volume and nature of the work permit 
long runs for each operation involving few changes in “ set-up ” of 
machines such as are necessitated by variations in design. In 
short, when mass production of standard designs is involved. 

The minimum rates payable are governed by the Trade Board 
regulations formulated for the industry in 1938. 

(3) Factory Overhead Expenses —These are carefully allocated, 
or for some items are apportioned equitably, to each department. 
Smtable departmental rates of recovery in costs are then deter¬ 
mined. The considerations involved are detailed in Chapters XI 
and XII of Cost Accounting and Costing Methods, 

The DepaTtmerUs to be considered are : 

(а) Saw-Mill and Machining Department. 

(б) Chair and Cabinet Assembly Department. 

(c) Carving Department. 

(d) Polish!^ (Spray Finish) Department. 

(e) Polishing (Hand Finish) Department. 

(/) Fittings and Hardware Assembly Department (often 
referred to as the Filling-Up Department) 

(including Upholstery Fabric Cutting) Depart- 

(h) Despatch Department. 


Sa^MiU and Machining DepaHmerU. A skilled machinist 

macl^e and an attendant removes the machined 

h maclumst supphed with timber parts, using bogie trucks^ 
i u^oa^ and machines; the attendant removes 

Dtner similar truck to the next operation ^ ^ 

[ .ttnniliMT “ p™»ticable to include machinist 

L SS hv a.acovety 
ag eitectea by a machine-hour ratA auk 
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may be unreliable in some industries, it gives reasonably accurate 
results for this department. 

Alternatively, direct wages may be charged separately by use 
of Time Sheets or Cards, only factory overheads being recovered 
by a machine-hour rate, following usual costing practice. 

A less accurate method sometimes used is recovery by a 
percentage on direct wages. 

Chair and Cabinet Assembly Department and Carving Depart¬ 
ment. In these departments the craftsmen’s time is the major 
factor, there being only minor forms of mechanised aids to pro¬ 
duction, such as electric drills, electric screw-drivers, automatic 
clamps, and portable electric sand-papering machines. Con¬ 
sequently overheads are recovered by a direct labour-hour 
rate. 

Polishing Department, Spray Finishing. The use of cellulose 
spray polishing reduces polishing time to minutes, as compared 
with hours or days required for french polishing by hand. It is 
conyenient and practical to recover the overhead for this depart¬ 
ment, together with labour and spray materials, as a rate per 
spray-gun hour (or minute). 

Polishing Department, Hand Finishing. French polishing is 
done by hand. A direct charge is made of polishers’ wages and 
polishing materials, The overheads are charged as a direct 
labour-hour rate. 

Fittings and Hardware Assembly Department. In this depart¬ 
ment handles, locks, mirrors, bolts, hinges, etc., are fitted. The 
incidence of overheads is reflected by the extent of labour hours, 
or wages and overheads are covered satisfactorily by either: (a) 
a direct labour-hour rate, or (6) a percentage on labour wages. 

Upholstery Department. Upholstery is still primarily a skffled 
handcraft operation, and even common incentives, like pi^- 
work and premium bonus, are little used. It is ^nerally im¬ 
practicable to maintain labour time records, and it is usual to 
recover the departmental overheads as a percentage on direct 

wages. 

Despatch Department provides a works service, and may be 
included in overheads. Sometimes it is regarded as a production 
department, and the overheads are then recovered as a percentage 
on packing and despatch wages. 

(4) General Administration and Selling Overhea^. Se^ga- 

tion of the expenses of swiministration, selling and distribution is 
important. Furniture is bulky and fragile, so that transport 
costs are high. Advertising to the trade and by the mam^ 
facturers to the general public in some cases is exte^w and 
costlv It often includes exhibitions. Patterns and 8““^^ 
expected by the customers for most individual orders. With 
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selling and distribution costs segregated, the manufacturer can 
have before him precise information to guide selling policy. 

(a) General Administration Overheads are recovered in accor¬ 
dance with general practice as a percentage of factory cost. 

(b) Selling and Distribution Overheads cannot be dealt with in 
this way, as they are practically unrelated to factory cost. 
Various aspects of the incidence of these overheads are dealt with 
on pages 117 and 118 of Cost Accounting and Costing Methods 
(fifth and later editions, and on page 118a of the eighth edition). 
Special considerations arise in this industry, particularly as regards 
transport costs. 


One of my collaborators, Mr. William Johnston, F.C.W.A., has 
introduced a method of recovery of these overheads which he 
has found most valuable in practice. It is a method which might 
well be applied in a number of other industries. In principle it 
consists of assessing unit or “ points ” values to the factors 
affecting the costs of selling and distribution, thereby dissociating 
such costs from production costs and selling prices. The practice 
of charging according to “ what the product will bear ” is merely 
an expedient, and not logical costing. It is paradoxical to recover 
such expenses on factory cost or selling prices alone on, say, a 
costly and exclusive design when the greatest proportion ’ of 
advertising expenditure has been devoted to popularising lower- 

grade mass-produced articles, probably put on the market at 
“ cut ” prices. 

„ ** points ” method is as follows: For each article 

points ” are assessed in respect of (a) bulk, (6) fragility, (c) cost, 
(d) numW produced-—e.g., whether limited as for an exclusive 
design. Bulk and fragile nature are rnaterial factors in distribution 
costs. Whether high-grade or cheaper mass-produced lines is 
imirortant when considering advertising, as already indicated. 

Each design produced is given appropriate “ points ” values. 
Ihe production for the period involved, usually a year, is then 
evaluated to oUain a total “ points ” value as regards selling and 
^tributmn. This total divided into the total of selling^ and 
distribution costs determines a “ points ” rate which is used for 
recOTCMg these expenses on individual designs or articles. 

Cost Sheets and Cost Summary. —These are designed to show 

coste^^iaTrflf?? Number in four stages, viz. : (1) Frame 
cost, (2) Upholstenng cost; (3) Final Cost Summary; (4) 

Simmaiy of wood usage at nett finished sizes. For simplicity 

Z * Cnit Coat, eliminating 
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Frame Cost Sheet. 
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Article: Chair. 


Upholstery Depart 


n 



Name or Nomber: 1000. 


Sheet No.: 1234. 
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Note. In timber a part 1 ® 1*5 inch. 
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Frame Cost Sheet (page 104) summarises the cost of the wood 
^me. It is used for control purposes, and in some measure is 
duplicated in the Final Cost Summary (page 106). The repeat 
column serves as may he desired for (o) collation of each week’s 

production costs, or (6) comparison of the total costs for each 
successive Job Order. 

Upholstery Department Cost Sheet (page 105) details the cost of 
upholstery and is self-explanatory. The repeat columns are used 
as sta^ted in the Frame Cost Sheet. 

Final Cost Summary (Front) (page 106) is so framed that the 
same sheets can be used as an h^timate Summary, and it is for 
this reason the timber usage is detailed on the back of the summary 
(page 107) and some of the more general detail of the Wood Frame 
Cost Summ^ ^own on the front of the form. The Final Cost 
Summary ^ves in final form the total cost of producing each unit 
of production as per the Factory Production Order. For each 
Factory Production Order two final summaries are prepared, 
namely:— 

■ (a) The total cost, summarised from the weekly Upholstery 
and Frame Cost Sheets. 

(6) The totals calculated as a Unit Cost in order to compare 
with the Unit Standard Cost from which the Unit Selling 
Price was determined. 



CHAPTER XIX 


PROCESSING OF YEAST 

The value of yeast for medicinal purposes has been increased 
greatly in recent years, and the production of yeast has corre¬ 
spondingly tended to increase. 

Two main methods of production are in use. The older and 
less productive was allied to the distillation of whisky from 
barley to which in the early days it was regarded as an ancillary 
operation. The growth of demand, together with the competition 
from foreign markets, has resulted in the more modem and more 
productive Danish method of processing being adopted. 

Production takes two main forms : 

(а) Wet yeast, commonly termed baker’s yeast. 

(б) Dried yeast. 

It is the dried yeast which is being developed for medicinal 
purposes (generally in tablet form) and in some cases it is vitamised 
with successful results. 

Production Procedure. —Briefly the method of processing 
depends in origin on the production each week in the laboratory 
of a small quantity of live yeast cells which multiply rapidly. 
By the addition of molasses, and continuous processing, the 
product is finally produced in wet form something like butter in 
substance. Hence the term wet yeast to describe the yeast at this 
stage used in the baking industry. 

If the yeast is to be dried, it is broken up and stoved for the 
requisite period of time. When dry, it is in the form of small, 
hard flakes, and if the yeast is to be finally sold in tablets, the dried 
flakes are ground down into fine powder and subsequently com¬ 
pressed in tablet-making machines. 

Method of Costing. —^The processing lends itself conveniently 
to the unit method of costing. Costs are determined at short 
mtervals, generally weekly or four-weekly. 

The umt of cost for wet yeast is the pound weight, or a 
hundredweight (cwt.). ^ 

The unit for the dried yeast in tablet form is a thousand 
tablets, or a Idlogram of bulk tablets prior to 4 )acking in small 
con^mers, when the unit becomes (say) 100, 500 or 1000. 

Procedure. —(a) Materials, The materials used are largelv 
m^vid^l to ^ch plant, but for Stores Control no special problenw 
ame. The physical storage of chemicals presents its own diflS- 
ulties, and ^ntrol of leakages, deterioration, etc., is carefully 
accounted. The total quantity and value of aU materials and 

109 
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chemcals chargeable directly to production in the period— 

weeMy or monthly—are carried to the Cost Summary via the 

usual charnels of the Materials Requisition Note, the Stores 

I^ued Note and the Stores Ledger. Special care is taken of 

chemicals, both as regards skilled control and suitability of con- 
tamers and housing. 

The chMges for issues to production are summarised on 
Matenais Abstracts in the normal manner. 

_"^ere are no specific rates of wages laid down for 

tlm mdustry by mther Trade Board or Trade Union Agreement, 
ihe proc^ssii^ is so fundamentally dependent on natural or 
mduced chemical reaction that payment by results is impractical 
In consequence hourly rates of wages are generally the basis of 

processing is controlled by highly 
skilled technical staff with supporting unskilled labour. 

Job Cards are not generally required, and the charging of 
Wages and Salaries in totals to each week’s processing is a com¬ 
paratively simple matter. Where different types of packing or 
containers are used it is usual to allocate labour costs to each type 

of pack, which necessitates the analysis of wages in the Packing 
Department. ^ 

Facloj^ Overheads ,—^The unit of production— e,g,y lb. or cwt.— 
of yeast is the basis of recovery of Overhead Expenses for Factory 
Charges, Administration Expense and Selling and Distribution 
Expenses. It follows, therefore, that it is- necessary to dis- 
tingui^ clearly between Fixed and Variable Expenditure, The 
financial records are specially drawn up to emphasise the distinc¬ 
tion. Generally the processing capacity of such a plant as that 
under consideration is greater than day-to-day processing, and 
production be^’ond normal has a marked downwajxl influence on 
production costs. 

Normally production overheads are estimated on the basis of the 
previous year’s trading accounts adjusted for trend of production. 
Special care has to be taken in the calculation of the target pro¬ 
duction on which the recovery of Overhead Charges is to be made. 
Policy and trend will determine the target figure. 

Depreciation of Plant and Obscl^cence, Depreciation of 
chemical plant as is used in the production of yeast requires 
special consideration, as different rates arise as between certain 
sections of the plant. Such rates may vary from 2% on almost 
indestructible plant to 20% or 30% on specially fragile plant. 
The Plant Register is therefore carefully classified, so that the 
depreciation for each type may be ascertained for inclusion in the 
costs. 

The Weekly Cost Summary comprises the actual prime cost 
of materials and labour, and the computed overheads based on 
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pre-calculated rates per lb. to recover fixed and variable expenses. 
The Weekly Cost Summary illustrated on pages 112 and 113 
shows the cost of production in two stages ;— 

1. The costs allocated by direct analysis from financial 
records on production of wet yeast and the reduction of the 
totals'to a cost per lb. wet yeast produced (columns 1 and 2). 

2. The further costs allocated by direct analysis from 
financial records on the drying of the wet yeast to form dbied 
yeast and the reduction of the totals to a cost per lb. dried 
yeast produced (columns 3 to 6), 


The illustration includes additional columns to show the total 
exj^nditure to date from the commencement of the trading 
period, and the extended cumulative totals reduced to show the 
cost per Ib. of wet and dried yeast to date, as shown in the 
continuation of the form on page 113. 

The further comparison of Weekly Cost Summaries grouped 
into smaller periods, e.^., monthly, is a simple matter. 

For final control purposes the Cost Statement compares in the 
last two columns the total Overhead Charges recovered on pro¬ 
duction to date with the actual expenditure on such charges 
extracted from the financial books. In the calculation of the 
actual expenditure it is necessary to provide for accrued and pre¬ 
paid charges—e.gr.. Rents, Rates and Insurance. With this 
formation (see last two columns on page 113 ) decision as to the 

desirab^ty of adjustmg expense recovery rates may be made as 
required periodically. 

The Sui^ary iUustrated shows for simplicity the complete 
processmg of the total production of yeast to the dried form^but 
m practice, smce yeast will be sold in both wet and deied form 
separate smnmaries may be made for wet and deied yeast; the 

S IZ.Jr* ‘’"“S forward to th. 

is broken down into powder and pre- 
^ tablet form, a further Cost Summary for the process 

“ geiieraUy embodied in the Weekly 

S^!t progressive cost from wet to dried 

yeast and from dried yeast to yeast tablets. 
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Statement of Cost for Production of Teast. 



(Comimmeg m oppaaiu p&te.} 
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Cumulative State: 


ent of Cost of Production of Yeast. 


{CoTilinuatiffn from opposite page.) 


Being Total for 20 Weeks ending 31tt May^ 294..., 



Comparison of 
Becovered and 
Actual OYerheads. 
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• « 

. 1,000.0001b. 
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CHAPTER XX 


COOKED-MEAT PRODUCTS 



Vabious forms of cooked meats, and vegetables with gravy 
stock, are preserved in tin or glass containers, and the manufac¬ 
turing operations involve preparation wastages, and also varying 
quantities of by-products or residuals, the values of which differ 
considerably. These factors introduce somewhat complex costing 
problems. 

Meat received is placed in refrigerator cold stores for short 
periods, during which some loss in weight occurs. On issue to 
the Butchering Department experience butchers “ bone-out ” 
and prepare the meat for the production line. Separate recep- 
are provided for each type of rejection—g.g., bones, fat, 
offal of various kinds. It will be apparent that weight 
losses arise in this operation due to blood loss, thawing, and knife 
adherence. 

The prepared meat is transferred to the Filling Department. 
The specified weights or volume of ingredients are filled into the 
cans, which are counted automatically, as they are again when the 
sealed cans leave the sealing machines for conveyance to the 
cookmg retorts. Subsequent operations include labelling and 
packing the cans in cartons or cases. 

Method of Costing. —^Process costing is suitable. The diversity 
of materials, residuals and wastages make single unit costing 
unreliable, unless only one type of product is handled, which w 
not probable. The umts of cost are usually 100 or 1000 cans 
although occasionally a cwt. or gallon unit is used. 

ftocedure for Costing.— Ingredients and Materials. The 
weights received into cold store are recorded on Goods Received 
No^ and debit^ in the Stores Ledger Account for each varietv 
ot m^edient. The received weights are usually different from 
those mvoi^ o^ to partial thaw and drip during transporta¬ 
tion, for which aUow;ances are made. Issues wiU be dealt with 
by usual issue requisition procedure. The percentage loss in 

period may be 

^^matively, an overaU rate per lb. 
may be calculated on the formula : “ 

Total loss value for costing period 
Total weight from store in the period* 

115 
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weight is taken of the preparMl 
The difference in weight between that iMued to the 
butchere and the sum of the prepared meat and residuals repre- 
wnts the loss due to blood loss, thawing, knife adherence, etc. 
Clow check on all these weighU is i»ces8ar>- to control efficiency. 

Ihe specification for the meat ingredienU of the content of 
tins or jars has a direct bearing on the weight and value of 
residuals, which var>- considerably. Thus, excess fatnen of meat 
may have to be removed. If this fat can be used in other pro¬ 
ducts, such as sausages or potted meats, it has a higher value than 
il It has to be sold for soap-making, etc. Similarly for offals. 

Control of Meat and Usa^tt. (a) Where each issue of meat 
from the cold store can be completely segregated, precision in 
weighte, etc., may be obtained by the use of a “ Meat Control 
Card ”, which follows the meat from time of issue to the final 
package. A simple form is shown below :— 

Meat Control Card. 


K*.: 

Order No.: PK 107. B*tf SUmk te Ormtf. i tt. ($ m. Bttf fm tm\ 



This form gives full information as to raw weights and emerging 
prepared weights. The filled cans contain the specified weight 
content of meat when filled, and the difference between number 
filled at this weight, deducted from the weight from the butchers, 
reveals the loss in filling, which, being “ unseen ”, can be deter¬ 
mined only in this way. Some filled cans are sent to laboratory 
for testing, others are rejected for faulty sealing, etc., and the 
balance, as shown by the card above, pass to the warehouse. 

(6) WTiere the segregation of each issue is impracticable or 
inconvenient, the issues as per issue requisitions can be detailed 
on a Summary Card, and from Report Sheets the various weights 
d. It with on the various packing lines can be transferred to 
appropriate columns on the Summary Card representing the 
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usages in each department or packing line. The use of code letters 
facflitates reference in such statistics—e.gr., P K, preserved meat 
kitchen; S K, soup kitchen; P M K, potted meat kitchen ; 
S G K, sausage kitchen, and so on. 

Both the above Control Records provide information necessary 


to the buyer (who is responsible for the qualities of meat supplied), 
and to the production manager or foreman, who needs to keep a 
close watch on the extent of unseen losses in canning, and on 
rejections due to faulty seaming. The last-named losses can be 


kept to a minimum by prompt and regular attention by the 
Maintenance Department. 


These records also serve for entering up the Stores Ledger 
Control Accounts as to quantities. Values are then inserted and 
extended for both raw meat and residuals. With these and other 


records the departmental Cost Accounts can be prepared. An 

example of a departmental account for meat preparation is given 

on page 118. Similar entries to those shown are made for the 

remainder of the Cost period when the average cost per lb. of 

prepared beef may be transferred to the appropriate cost sheets 

as example on page 118, It will be noted that the prepared cost 

may vary, sometimes considerably, dependent upon the meat 

supplies available, the issues of January 5th comprised a larger 

proportion of the more ex^nsive meat than did those of the 

previous day. Where possible stores issues will be controlled 

to ehminate or reduce this discrepancy, but the example shows 

the danger of costing on isolated issues or for that matter on too 
short a costing period. 

It is useful to keep a detailed schedule of the residuals in 
we^ht ^d value, the total value of which is transferred to the 

credit of the preparation account, A form as given for vegetables 
on page 128 would be suitable. ° 


■ outlined concerns the type of production 

m which all the prepared meat is used for a common finished 

product, but sometim^ this is not the case. An example is 
production usage of chickens. ” 

The^ are bought and received as a complete bird, but on 
preparation separate use is made of:_ 


“ production of canned roast fowl for 
(c) Trimmings: used as garnish for chicken soup, galantine, 

!5 pWets, etc.: for the production of broth. 

(c) Unusable heads and feet. 



Meat Preparation Department Aocount 
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The values attributed in costing must be determined by mar¬ 
keting considerations. The same considerations, but on a more 
important scale, apply to the use of pigs in the industry, of which 
it is claimed that “ everything can be used except the squeak 
Control of Vegetables Used^ —^In many canned-meat prepara¬ 
tions vegetables form part of the ingredients. Similar procedure 
is often adopted. A “ Vegetable Preparation Account ’* is 
debited with the bought-in cost, and also any cartage inwards 
involved. Other debits include stores charge, direct labour of 
preparing, and the labour-hour charge for recovery of overheads 
of the department. There is usually some credit receivable for 
trimmings. The Weight Control Card Reports enable the losses 
in preparation to be ascertained, and provide the basis for charging 
of prepared vegetables to the production lines. It will be apparent 
that losses often increase as the “ season ” advances. 

When Standard Costs are used due allowance for seasonal 


variation must be carefully applied. 

Cans, Labels and Finishing Supplies^ —The issues to the pro¬ 
duction line and finishing in the Packing Department are charged 
out as required for the period. Relatively small losses on cans 
are revealed as the cans are served to the production line ; others 
when sealing takes place; and finally after the filled cans have 
been held for an “ incubation ’’ period, during which “ blown 
cans are disclosed. Whilst it is possible to record actual quanti¬ 
ties under these headings and charge as such to the Cost Account 
for the order or cost period involved, it is more usual and satis¬ 
factory to keep daily statistics under each heading of fault, and 
to determine percentages or a rate per 100 or per 1000 cans based 
on quarterly or longer periods. The charge so ascertained is then 

111® Cost Account or Cost Sheet for each production 
order, or cost period. 

method is satisfactory for labels and other sundries. 

Filling and Finishing Line Checks are desirable either by 
batches or for daily periods. This provides the data for checking 
theoretical weights against actual. Thus, if each tin is required 
to contain 4 oz. of prepared meat, an output of 4000 tins should 
contain 1000 lbs. of meat. The actual weight will show a shortage 
M agaiMt the quantity passed to the Filling Line. The difference 
IS recorded, and represents blood drip, spoilage (e.a., by dropping 

W t ^ important 

not oidy for costmg, but also to verify that the average content 

conches with the declared or specified content. 

Tms or jam are coimt^ automaticaUy as issued to the Filling 

V. j co^t of the filled tins reveals any difference whi^ 
will be due x.-_ ^ wnicn 
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Similarly, the check on the quantities passed on inspection 
after from the retorts provides the data for retort l^i^. 

This typ^ of production lends itself to mass-produc- 

^ usuaUy paid to the butch^. In 
he tillmg and fii^hi^ processes piece rates or collective piece 

^van^ge^^^^’ although a premium bonus system is used 

T.O •P'® operating the steam cooking retorts is usuaUy 

^ varying times of cooking 
for different packs and products. In order to charge each ty^of 

product, the wages can be (a) resolved into a labour wage cost per 

umt calcula^ on a ratio basis for each size and type of produ^ ‘ 

or by assessing a points ” value for each line ma^actured or’ 

(6) comput^ on a retort-hour rate. This method has directness’ 

m that il the time in cooking is recorded, an accurate total cost 

tor ^ch size or type is obtained, and by dividing by the output 

tor ^e period of production of that line the unit cost is established. 

The record of direct labour wages and time is obtained from 
Time Sheets or Clock Cards for opexators engaged on'each process. 

Factory Overhead Expenses. —overhead expenses are appor¬ 
tioned to departments or processes on the lines indicated in 
Cost A.ccou7iix7ig ayid Costing Bdethods, Chapter XI, a rate per unit 
of output in each process can be established if a single product is 
made. Where numerous different products are involved, 
method cannot be used. 

In the Butchering and Preparation Department a labour- 
hour rate is reasonably accurate, and for meat preparation a 
weight rate is often used, and is fairly reliable if animal meat only 
is concerned. 

The overheads for the Filling Line present problems similar 
to those for vegetable and fruit canning, and reference should be 
made to pages 32 and 33 of this book. 

The overheads for the cooking retorts will be applied as a 
retort hour rate. 

Administration Overheads are calculated as a percentage on 
works cost. 

Cost Sheet* —separate Cost Sheet is prepared for each pro¬ 
duct, and, if production for a product extends over a long period, 
a Cost Sheet is prepared weekly (or other convenient accoimting 
period). Alternatively, a Cost Sheet is prepared for each batch of 
a particular line. An example is given on page 121. 




COOKED-MEAT PRODUCTS 
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Cost Sheet. 


Canned Meat and Vegetables, 


Cost Period No.: 3 


Output; 9972 Cam. 


s. d. 


Tor 100 
Cana, 
pence. 


1 


Ingredimis. 

Prepared Beef 
do. Potatoes 
do. Carrots 
do. Peas 
Sondriea for g ravv 
Salt 
Pepper 
(Other items in 
detail) 


lb. 

3,750 at process cost 11-312d. (see note (ii)) 
2,500 at 
1,250 at 
1,250 at 


• * 


1 0l4d. 
2-480d. 
7-500d. 


1,250 


Yield. 

Specification 
Actoal, gross 
do. nett 


10,000 


10,000 


10,008 

9,972 


Wastage (samples faulty, etc.)_^ 

Labour (subsequent to preparation): 

Di^ labour on production line (filling and closing cans) 
Retort boose (processing) 

Fin^g (examine, clean, label, pack into outer containers' 
etc.). 

Warehouse and despatch 


Packing Surlier. 

Cans (1 lb. lacquered in, plain out): 
Pilled cans (10,008) , 

Damaged cans (see footnote (0) (80) 

Labels. 

Lacquer ... 

Cartons (each 24 cans) ! ] 

Sundries 


OcerA^ Exj^et (excluding preparaUon). 
Factory: Canning 100% on labour 

Retorts 260% on Ubour .’ 

Factory Cost 

AdministraUon at 6% on factorr cwt 

°° selling price 

Distribution at scale for the product 


Total Cost 


;176 '15 . 0 ' 
ir» 113 
12 IS 4 
•39 13 


15 


I 


19 i 2 


( 255 i 5 


255 6 0 I 612-6CM) 


I 0 !, CI 4'320 


£ 

1 

1 

s. 

d. 


1 

1 


i 

1, 

' 9 

19 

6 


1 

) 


11 

1; 

1 

; 8 

0 


1 

1 


1' 

10 

! 4 

6 




1 

Ii 

1 

i 19 

0 


> 


1 1 

11 

1 

i 

J 

23 

1 

' 11 

1 

'1 

56'679 1 



( 

278 

16 

0 

670-999 ^ 

1 

56 


1 0 

1 

1 

t 


j' 1 

4 • 1 

f 

1 

1 

! 0 

lo; 

1 

1 

1 


1 

1 i 

1. ; 

5 

1 15 

4 



1 

1 1 

i, 1 

15 

1 ! 

0 




• 1 

1 

2 

! *\ 

4 

fin 

n 


1 192-569 


t 

1 

ov 


6 

1 

1 I 
i 


358 i 

16 

6 

863-598 

20 

4 

0 i 



1 

f 

3 

1 

1 

10 

0 1 

1 

O 'i 

14 

0 

4 

1 

i 

1 • 


! 67-040 

1 

1 

I 

1 


1 


1 

19 i 

12 ■ 

<: 

6 

3S2 

10 

6 

; 92ih638 

: ; 

58 1 


4 




1 

10 

13 1 

2 


1 Cv 


1 

1 

1 

( 211-672 

1 




b s 

19 

1 

0 

( 




470: 

9 1 

— j 

6 1 

1 1132-310 







operation, in the example, the^actoal exp^'en^ of occurs m handling before orduring the ailing 

& f S where .^abl/mayT^conldered 

eJJ h I® percentage or charge per 100 cans iTi^dt to c^vf. available, a calculated addi- 

® The price°^Tb 

e«mple of this account is on page 118. The other prS^^'S!!?‘ ?• An 







CHAPTER XXI 

MANUFACTURE OF SAUSAGES 


A SUBVEY of this industry from the live pig to the finished 
product falls into well-defined cost processes. 

A. Receipt and handling of live pigs to the slaughter-house. 

B. Slau^tering, veterinary examination and preparation of 
the carcass (draining, bristle recovery, etc.). 

• Carcasses are suspended in store maintained at a low and 
uniform temperature by thermostatic control. 

C. Examination of the carcasses and removal of bruised 

^esh. This operation is often performed during the storage 
stage. 

D. Butchering, cutting up into joints, at the same time 

FMOvering all offal, and removal, where appropriate, of bones, 

rmd, excess fat, etc. Separate bins or trays are provided for 
each kind of residual. 

Cost Accountant s responsibility foi* a close scrutiny of 
the weights of the various r^duals, their valuation and trans¬ 
fer of weights and appropriate values to the Process Cost 
Accounts for the various departments or shops, is of great 

imiwrt^ce, as it provides valuable information for cost and 
production control by the manager. 

E. manufacture, which consists of mixing the orenared 

material (bread, rusk, etc.) and seasmiing, 

for transfer to the filling operation. ^ t^ontamers 

“in ^.“8® (skins) and linking (tying). The 
^^d m^ IS filled mto hoppers and forced through tubal 

G. Packing. This may be (1) the simple procedure of 

wrap^rs, banding with printed labels or 

(2) mh^into tms or other contai^ ’ 

above (cooking) process, where applicable, as in (2) 


to segregate the various operations 
costs for each process are therefore leSonabty 

X23 



Pork Butehering Cost (8ch. A). 

__ Pit^ Srd to 7tb 


szocaTM tso 

Beaidaais: Ib. 

Bomb j105 

Po»(8orphB) 1038 
Binds 1472 


BidoeTs 


410 

76 


Oit pock to OMKi^e kxtcln 


Ib. 

30,676 ot trmosftf c 

St S6«. ewt. 
st6A Ib. 
stU.Ib. 

St 16«. ewt. 

St S«. cwt 
St lUtlb. 

7,3S9 

3M47 

«,780 

467 


Add Bntcbea* 
do. 


Pixed Cbai^ 


n,780 Ib. 


£ 

k 

I 

s. 

33 

9 

34 

8 

18 

8 

17 

19 

1 

13 

3 

9 


£ 

1310 


«. A 

6 0 


60 8 7 
11 6 0 


Cost per Ib. cot po^: 12-S*41 

ge Preparation Cost (Sd 


49,7601b. 


• 19.... 
Perib. 


7 6 


1110 U 7 ll-70tt 


0-UlS 

0-1186 


173 13 I 3 13-8641 



Oeresd 8,560 at 30#. cwt 

Seasoning MlOstSAIb. . , ... 

Vater 6,600 .... 


60,797 

730 btmdJes at 8#. boodle 


Direct lAbtMir 
Pm>amti0D Dept ODsbead 


Charges, 76% of Isboor 


£ «. A 

1083 14 8 
141 18 0 
47 18 8 
40 6 8 

pcnee 

1313 13 7 
393 0 0 

if 

1606 13 7 

7-7443 

44 8 4 

0-3143 

S3 6 3 

0-1607 

;1683 7 3 

8-1191 


TieU: 49,760 lb. 

Sausage Paeking Cost (1-lb. Tins) 



49,673. 1-lb.lSH. 


Uns at 
Labour 

yiTHwg 


s brt down, 49,760 Ib. (p» Sclu B) . 

13f. 3A 50,010 (incfaidjng wastage) 

: filUiig and cksi^ tins .... 
Department Orezhead Charge, 80% of laboor 


Betart Hocae Oharges, 49 retort hoars at &i. 7A per boor 




116-3419 

0-7947 



49,764 1-ib. tin. 
183 fso)^ tin 


49,673 eoond tins. 


meat loe tin fiUzng the tint 

124 
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simple—for example, the slaughter-liouse cost can l)e ctimputed 
periodically on the formula 

Total Coat of th e a laughter houMO, inclu<liri{{ it« ovnrhoiMj a|)pcirtK)nm0nt 

Total weight in Jbs. of proparc<l ct^wut hi»ti<iln<i 


giiring a cost per 100 lb. (or j)er cwt. if })referrcd) of {jrej»are<l 
carcass which is the basis to be applied in the next oj>eration. 

The costs of the various prepared materials arc comf>uted on 
similar bases to those shown in the text for cooke<I-meat jjrepara- 
tions as described in Chapter XX, pages 110 and 1IH. 

A Cost Sheet will be prepared for each costing f>eric)d, which 
should be at short interv^als with a seasonal cumulation, a typical 
example of which appears in three sections on page 124. 





CHAPTER XXII 


PRODUCTION AND CANNING OF SOUPS 


The many varieties of soups which are canned commercially 
can be classified into three categories; (o) Vegetable and Meat 
(6) dear and (c) Cream Soups. 

The production operations fall into two main sections— 

namely, (o) Preparation and Cooking, (6) Filling, Sterilising, 

Cappmg and Packing Cans. Large canners may ato make their 

own cans and packing-cases, and these departments will be subject 
to separate costing procedure. 

Method of Ckisting.—Owing to variable factors in the prepara- 
taon department, the costs up to this stage may be dealt with 
by a Batch Costmg Method, introducing actual weights and costs 
for each batch prepared. The use of “ ingredients’ preparation 
^counts as described m Chapter XX, pages 116 and^llS is 
however, more practical The filling and other operations ’are 
con^mently dealt with by the Unit Output Method^ 

^ ingredients consist chiefly of 
cereals, spices and herbs. To avoid 

DeptSments Prepa?ation 

to"4nsr„r. 

and iaaue them. The recipe 
S»“P,ft*Py»«on DepalmS^hichl?che*5 

on naee 12q n'n accounts for two vegetables are shown 
cosS for^rji”^^^^ in process, thi other a gain 

control pur^^rto prepl^rj^it'Sr' ” f» 

being shown on page 128. ^ losses, a suggested form 

i'illS^^DmLSnt" reported by the 

Control Carda. An’ eaa.^ „ Sho™ 
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Labour. Separate records of time and wages of direct labour 
are made for each type of soup, separate summaries being made for 
ingredient preparation and cooking. At the filling stage there is 
no need for analysis, as the labour engaged on fillin g and sterilising 
is the same and continuous for all types of soup. The direct 
labour is apportioned according to the number of cans of each 
variety produced. For this purpose various sizes of cans are 
brought to a co mm on unit equivalent on a “ points ” or ratio 
basis, which is easily determined by practical tests. It will be 
apparent that a can of, say, double the standard size does not 
involve twice the labour time, hence the necessity of time study 
check on the filling times for each size to establish ratios. 


Summary of Vegetable Waste Sales 


Pr>3action Period 


Yecetable. 


Tsage. Waste. 


% of 
Waste, 


Potatoes 
Carrots 
Peas . 


TtiTTiipe 


Lbs, 
5o,(») 
15,Cv) 
5,000 
5,000 
15,000 


Lbs. 

22,000 

4,500 

500 

250 

3.750 


Amoant Amount 
Cd' Available 
saleable. for Sale. 


Lbs. 

lAOO 

225 


Sale 

Value. 


15 

1S5 


Total 


95,000 


31.000 


32'6 


1,550 


Lbs. 

£ 

1 

d. 

20,900 

2 

6 

8 

4,275 


; 9 

7 

475 


1 

1 

235 


1 

1 

6 

3.565 

i 

1 

7 

11 

29,450 

|£3 

b 

5 

9 


Indirect labour of shop supervision, cleaning, labouring, etc., 
is often applied as a percentage on direct labour in the sections 

concerned. 

Packages (Cans, Cartons, Cases).—The usage and cost of cans, 
and records of rejected cans, before and after fillin g, are necessary. 
The procedure has been described in the chapter dealing with 

Canned Fruits and Vegetables {q.v, page 32). 

Can-making costs may be obtained with suitable adaptation 

bv the method described for drum-making (g.r. Chapter III)- , 
The procedure for w ood-case-making costing is described m 
Chapter X^^I dealing ^vith wood-case manufacture. It should 
be noted, however, that ‘‘ shocks ” of cases may be purchased, 

and assemblv costs only are then involved. 

Factory Overhead Expenses —The usual methods of ap^r- 
tionment of factor^' overheads, as described m Chapters iX to Xil 
of Cast Accounting and Costing Methods, should be used to obtam 
the totals recoverable over production in each department, viz.; 
(i) Preparation, (ii) Cooking, (iii) Filling, (iv) Pactog. 

The recovers- rates for departments (i) and ^ 

labour-hour rates, but as the labour consists of reasonably 

Q T^rppntacifi on direct wages may be used mstead. i?or 










Potatoflc Preparation Account 
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the filling line a unit rate per dozen cans may be adonted 

converting varying sizes to an equivalent stendalrd 
AltCTnatively, a team-hour rate may be used. 

eff^S* Control'Accounts should he 

cm Accouvi^ng avd Costing Methods 

of soS “ prepared for each variety 

pa^ fsi ^ ^ ^ specimen is iUustrated on 

abstracts, which contain details of 
^ Sheet, are prepared from the 

"«* «■» Stook and 
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Thick Vegetable (with Meat) Soup in A2J Cans, 

Cost Sheet. 

BatOa made 100 
Total caruflOed 4,000 doi. 

TiOd per batch 40 doi. 


Qaa&tity. 


1. Ingndiaiu. 

Prepared Potatoes ex Preparation Aoconnt 
M Oanota 


33,000 

12,000 

12,000 

13,000 


2. Labour, 




MiaiTifactnring 

Pffling, sterilising, etc. 
Padtagea. 

4000 dos. Cans at 20s, gto® 
+ 1% waste 


£ t, d. 
[333 6 8 

3 6 8 


4000 dot. labels at r 
+ 9% waste 


1000 


fibieboard, 

+ i% waste * 


4. Faetorf 


materials 


5. Admimistratwe O^SleeS**! 
«. and 

Total Cost 


12 

0 

0 


4 

10 

so 

0 

0 


8 

U 


Total Cost 


£ 


107 

5 

84 

15 

83 

1 0 

416 

13 

31 

13 


723 I 6 

33 6 

66 13 
83 6 


906 13 


336 13 


12 


10 


1535 19 
100 0 


1635 

66 


£1702 


Costner 
Batcdi. 


*. d. 


8 7 4 8 


7 4 


2 5' 


16 1 
10 0 
1 (10 0 


0 15 7 2-5 

0 10 0 


Cost per 
Dosen 
Oaoa. 


16 


10 ^17 


7-40 


8*2 


8 


6-5 8 ! 6-16 







CHAPTER XXni 


BISCUIT-MAKING (PLAIN BISCUITS) 

The great vohmie of biscuits produced annually necessitates 
the use of automatic and semi-automatic plant operated on mass- 
production lines. There are two main types of plant used for 
the manufacture of biscuits for human consumption :— 

(i) The Pan Chain Oven, so called because of the use of 
“ pans ” or trays upon which the biscuits pass through the 
ovens. 

(ii) The Aidamatic Band Plant, which is a self-contained 
unit of rollers, brakes, cutters and cooler. 

The output of a 50-ft. three-pan chain oven is 5 to 6 cwt. 
per hour, whilst the output of a 150-ffc. automatic band plant is 
about 8 to 9 cwt. per hour. A much greater amount of hand 
labour is required for the pan chain method. 

Manufacturing Procedure (Plain Biscuits) : (i) AuUmaiic 

Band Plant. —^The ingredients appropriate to a batch are filled 
into mixing tubs or containers, which are fitted with wheels. 
This filled tub is then placed in position under the mixing plant. 
The mixer is lowered into the tub, and two pairs of rotary mixing 
arms revolve in oppK)site directions, thereby thoroughly mixing 
the ingredients to form the dough. The tub of dough is then 
wheels to the plant by hand, and the dough is passed through 
rollers set to give it the required thickness. In this state the 
layer of dough will either (a) pass under the cutters, which stamp 
out the shape of the biscuit prior to baking, or (6) it will pass 
along to the “ brakes,” which fold back the layer of dough, 
causi^ it to be re-rolled. All hard dough biscuits are braked 
in this way, the object being to produce a layer-like effect. In 
the case of “puff” biscuits, fat is introduced between the folds 
made^ during the braking process, thereby producing a flaky 
biscuit when baked. All other soft dough biscuits pass through 
the roUers and cutters directly to the oven. 

Upon leaving the cutters the small dough shapes are taken 
up automatically by the conveyor band, which travels at an 
appropriate sj^d through the oven. The oven is heated by gas, 
the supply bemg regulated by series of numerous taps—^namely, 
one mam oven tap, and three groups of many sectional control 
taps which control separately the top and bottom portions of the 
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sub-sections of the oven. The use and regulation of the oven 
heat are most important factors. Various types of biscuits 
require cbfferent oven conditions. Thus, for example, “ cream 
crackers require a speedy passage through the oven at maxi¬ 
mum heat tWghout; whilst the “digestive’’ and similar 

require slow baking with changing temperatures at 
different pomts of the oven. 

On emerging from the ovens, the biscuits pass through a 
cooling chamber. This may be a continuation of the oven unit, 
or m other types of plant the biscuits drop from the oven band 
on to another moving in the opposite direction and passing below 
a cooling chamber below the oven. 

The cooked biscuits emerge in the packing department. 

ihere a mechanical stacking device comes into play as the 

biscuits leave the cooli^ chamber. This stacker consists of a 

senes of grooves extending the width of the band. The grooves 

cause the biscuits to stack on their edges, owing to the movement 

of the band, so that the packing operatives can easily and rapidlv 

take hold of the stacks and fill into the tins with minimum 
effort. 


(ii) Pan-Chain Oven .—After the dough has been made and 
rolled, the shaped dough pieces pass from the cutters on to trays. 
The trays are then placed on a moving conveyor chain passing 
through the oven. The series of heat controls is similar to that 


already described. ^Vhen the trays of baked biscuits emerge, 
they are transferred to racks for cooling. The trays are emptied 
on to a stacker, and then passed back to be refilled. The labour 
required is considerably greater for this kind of plant. 

In both the above plants the flour and other ingredients are 
dealt with in batches of regular size. The quantities per batch 
are weighed out, in accordance with the appropriate recipe, in a 
drv state. 


The speed and heat vary according to the thickness of the 
biscuit, the moisture content desired on completion of baking, 
and to a lesser extent on the variety of biscuit. 

In modern factories there are special refinements incorporated 
in the plant. For example, when the dough has passed through 
the cutters, the trimming surplus is collected by means of a belt, 
and passed back for re-rolling, together with any imperfectly 
shaped dough pieces. There may be also an overhead conveyor 
system for biscuit tins, linked between the store and the packing 
belt. The action is continuous and the packers remove a tin 
for fillin g, and, when filled, replace the tin on the conveyor. 
Further along, the filled tins are checked and removed by the 
workers in the Despatch Department. The conveyor belt passes 
continuously through the tin store, so that the spaces left by 
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removal of filled tins can be refurnished with further empty 


ones. 

Manufacturing Procedure (Fancy Biscuits). —After baking, 

some varieties of biscuits are entirely enrobed with a coating of 
chocolate; others are coated on one surface with chocolate, 
sugar icing or “ creamed.*’ These further processes are done on 
special machines. 

For chocolate coating, the biscuits are passed on to a conveyor 
mesh belt, which carries them through the liquid chocolate 
mixture. For complete coating there is total immersion in the 
chocolate; if only one surface is to be coated, the mesh passes 
shallowly through the chocolate, so that the upper side of the 
biscuits remain uncovered. The coated biscuits pass into a 
cooling chamber, in which the covering hardens or sets, so that 
on emergence the biscuits can be packed. 

For cream biscuits, the sweetened cream, with any desired 
colouring or flavouring, is filled into hoppers, and the machine 
automatically coats the biscuits with a gravity feed. 

Dog Biscuits. —Less elaborate ovens are needed for dog 
biscuits, as it is not necessary to apply variable temperature 
controls. A steady temperature is applied, and it is not un¬ 
common to find heating by coal or coke instead of gas. 

The^ dough is a plain one, or may incorporate meat and 
fiayourings. Rollers and cutters are adjusted to produce various 
thicknesses, si^es and shapes. 

Packing Department, —As the biscuits, plain or fancy, emerge 

from the cooling chambers, the packing may be direct into 

biscuit t:^ by hand. When they are packeted, this may be done 

automatically by a machine attached to each of the oven lines, 

or the biscuits may be passed forward to a hand-packing 
department. ® 


Packing presents many aspects, as the biscuits may be packed 

loose in layers in the usual square tins, or wrapped in half-pound, 

or other packets in air-tight paper packets. Again, assortments 

may be packed in 8-lb. tins, small 1-lb. tins or in fancy canisters. 

Fackmg represents a high proportion of total cost. Before 

n^g, the tins may have to be cleaned in the Tin Washing 
Department. ^ 


Method of Costing— This industry lends itself particularly to 
Batch Costmg and Unit Output Costing. Standard costs can be 
estab^hed readily, and are useful for cost control. 

ihere are no by-products, but there are minor process losses 

°^er-baked, and otherwise damaged 
biscuits. The umt of cost is normaUy 1 cwt. of biscuits. 

fnr Costing,— (a) Materials. The formula quantity 

for each batch provides a regular weight of baked biscuits, there 
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being only small variations arising from mis-shaped and over- or 
under-baked biscuits. The requisitions are normally referenced 
to each daily manufacturing order. 

The value of raw materials required for a formula batch is 
obtained by pricing the quantities of the various ingredients. 
There is a small unavoidable loss in handling from store, weighing, 
etc., and in some organisations an average experienced loss is 
added to the batch cost. A return of the number of batches 


mixed is made to the office. A summary of the issue requisitions 
for each cost period gives the total ingredient cost. 

The amount realised for broken and spoiled biscuits is credited, 
and varies considerably in different districts. Stores handling 
expenses may be added to cost of ingredients. So may be the 
cost of cleaning finit, shelling eggs, etc., for convenience, 

(b) Labour .—^Wages can be readily ascertained for each type 
of biscuit by the use of Time Sheets. It is, however, satisfactory 
to assess this cost on the basis of oven hours, there beii^ regular 
teams of workers on the production line. Tonnage cannot be used 
satisfactorily as a basis, as biscuits vary considerably in weight, a 
factor which is overcome by using the oven-hour method, since 
lighter biscuits occupy less oven time than heavier kinds. Better 
control is obtained if separate mixer-hour and oven-hour rates 


are used. 

Special operations, such as coating, decorating, sandwich, etc., 
are performed apart from the actual b aki ng operation, and the 

labour costs can be taken by Time Sheets. 

(c) Overhead Expenses .—^The apportionment of bakehou^ 
overheads should be made to the respective operations or plant in 
accordance with the procedure outlined in Chapter XI of Cost 

AccourUing and Costing Methods. 

The items comprised include oven upkeep costs, works mam- 
tenance and supervision, heat, indirect labour, depreciation and 


sundry bakehouse expenses. - j r 

There is considerable variation in the capacity and cost ot 

operation of different types of oven unite. When th^ m more 
than one type or size of oven in use, it is necessary to esteblish 
an oven-hour rate for each. Alternatively, oven unite may 
be calculated by taking the oven-hour of one type of oven as 
one unit, and assessing other ovens con^pondmgly. ^ 

an 80-ft. oven is 1 unit, another of 100-fl. may ^ , 

per hour. In this method the bakehouse overheads would be 

calculated as unit-hour rates. 

When machine-hour, oven-hour, or umt^our . , 

adopted, it is necessary for the Cost Offi<^ to supphed with 

the actual times of usage for each protection ortto. 

It should be observed that many biscuit-makers use a ra 
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per-cent, basis for recovery of overheads, and although this is 
simple to calculate and apply, it is liable to be exceedingly in¬ 
accurate when there are several t 3 rpes of ovens, and a variety of 
kinds of biscuits manufactixred. 

Reasonably reliable recovery of overheads can be ensured 
by the use of a machine-hour rate for dough mixing and separate 
oven-hour rates for each of the oven units. 

Owing to the importance in cost of fuel, it is usual to show 
this as a separate item on the Cost Sheet. The charge varies 
according to the temperatures and time required for baking each 
type of biscuit. 

Scrap and Defective Biscuits ^ and Process Loss .—There is 
always a process loss in weight, due to the expulsion of moisture. 
The percentage varies, and whilst it may be as much as 16% 
(more usually about 13%) for hard biscuits, it may be half that 
for some varieties. 

Broken and imperfect biscuits result in a loss more serious 
than the mere loss of ingredients, as wages, fuel and expenses 
on them are also lost, hence statistics should be maintained to 
indicate any excess loss from this cause. The usual loss is from 
about 1% to 5%, or more for fancy biscuits. 

Some imperfect biscuits are sold, and should be credited 
against costs. Others may be regroimd and included in further 
dough m i xing s; they should be credited at net cost, and debited 
to the new production order at the same figure plus grinding cost. 

Packing Costs .— Costs of packing materials — e.g., tins, paper 
liners, paper shavings, sealing ban(&, etc.—will be obtained by 
usual stores records. 

Labour may be charged to each line packed from Time Sheets 
or Piece-work Tickets. Piece-work rates are often paid, and 

bonus rates may be arranged for good output assessed on a 
points basis. 

Packing Department overheads are often charged as a rate 

per cwt., but this is unsatisfactory, owing to the many different 

packings for which weight is an inaccurate basis. A good 

method is to assess points values based on time study of labour 

and tme involved. For example, if 1 cwt. of biscuits loose- 

packed in 8-lb. square tins is the unit, other packings can be 
given points values, thus ;— 

Per cwt. Biscuits. Unit Value. 

Loose in Square Tins, Plain 1-0 

Do. do. Assorted . l-n 

Wrapped Air-tight, 1 lb.2-5 

Do. do. Chocolate, 1 lb. . 3-5 

For each unit a value is calculated, by taking the total number 
ot umts m a period (actual or budget) and dividing into the total 
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f be charged overheads 

lor the number of units eqmvalent, as illustrated •_ 


Packing Overheads. 
Pour weeks of Perin 


Total for Year, £1300 
Toted Ponod 8. £100. 


Plain, g-lb. Tins 

do. 

Plain, 1-Ib. Tins, 
Air*ti^t 
Wrapped 

do. 


Weight 

Unit 

Total 

Per 




Packed. 

Ratio. 

Units. 

Unit. 

Total. 

1 

Cwts. ’ 



d. 

£ 

s. 

d. 

75 


75 

36-36 

11 

7 

2 

SO 

1-5 

120 

36-36 

1 

18 

3 

6 

60 

2-5 

150 

36-36 

22 

14 

8 

90 

3-5 

315 

36-36 

47 

14 

8 


i 



£100 

0 

0 


Per cwt. 


d. 

36-35 

54-52 


99-00 

129-29 


AdmintsircUtve Overheads .—These may be charged at a rate 

per cwt., although some still prefer to apply as a percentage on 
total cost. ^ 

Despatch Expenses .—^These include depot charges, care of 
tms, delivery to va^, etc,, cartage, and cases when used, hut 
they are often delivered uncased in the manu&cturers’ own 
vans. They are charged as a rate per cwt,, or alternatively as 
a rate per tin, in which case the charge in the Cost Sheet is based 
on the number of tins per cwt. 

Cost Sheets. —Separate Cost Sheets are prepared for each 
variety of biscuit. A specimen is given on page 139, which 
illustrates a convenient form of cost presentation. The batch is 
taken as the mix of a sack of flour (280 lbs.). The recipe and 
particulars of the ingredients are imaginary only for purposes of 
the example. 

It will be noticed that the batch ingredient cost is first ascer* 
tained, followed by the b aking cost. 

Biscuits are packed in various ways— in packets contained in 
large tins, loose in tins, etc,—and the weight per tin varies con¬ 
siderably, according to the size, thickness and kind of biscuit. 
The example illustrates a pack holding 8 lbs., and reveals the 
factory cost per cwt. packed. 
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Cost Sheet. 


Biscuits (Plain) 


1. Batch cact. 

Batch to speciflcatiozi: 

th. 

280 Floor at 88r. Zd, per sack, leas 4A, in tlM £ 
20 Sogar at 48r. 64. per cwt. . 

20 Fat at 66e. 

1 VoL at 37r. 
l^Salt at 61.34. 


9t 

91 


322i 

87 Uofstore loss (11-48%). 

2851 

6^ Breakage and spoOs Ices 0*84%), valned at 14i. cwt. . 

280^ yjeld of usable biscoita per sack of floor osed 

Bqofralent to 23i. 1-464. per cwt. of biacoita. 


58 


57 


s. 

4. 

87 

7-8500 

8 

7-9286 

11 

9-4285 


3-9643 


0-8370 


5-5088 


7-8750 


9-6333 


Coit Period Bo, 12 (98 Mixings). 

2. Total and Unit cost per ewL 

IngrecUentB (per cwt. of osable biscaitB as above) , 
Bakehoose foe]. 

” 

$t Overhead Charges (based on oven-hoors) 

Bakehouse Cost .... 
PacM^ Expenses (tins containing 8 lb, blscoItB)*: 


taineiSv) 

14 tins at li. 14. each 

Wax paper linets . . . . 

Shavings ... • . . . 

Sealing bands ...!!.*[* 

Direct labour. 

Packing Dept. Overhead (unit or labooi^hoor rate osed) 

Overbad,. Cost per cwt.. 

AAnlnistration at 6% on factory cost . 

Warehouse at 1-724. per cwt. ... 

SeUtog ^ 10% selliM price, scale for type .* ] 

Distribution, at scale for type ... 

Total cost per cwt. 



ToUI 

245 cwts. 

Per cwt. 


£ 

*, 

4. 

t. 

4. 


288 

4 

7 

23 

1-46 


84 

14 

2 

2 

10 


49 

0 

0 

4 

0 


82 

18 

4 

2 

8 

• 

£399 

12 

1 

32 

7-46 

1 

a* 








4. 



• 

15 

2 


1 


• 

1 

6-98 



• 


8-96 



• 


3-21 

. . 

1 H 

3-16 



1 


it) 

• 

• 

• 

• 

5 

6 


• 

• 

• 

3 

2 

• 

• 

• 

• 

66 

6-6 

» 

• 

• 

• 

3 

4-72 

» 

» 

• 



1-72 

» 

• 

• 

• 

7 

0 

• 

• 

• 


2 

4 


69 


6-04 












CHAPTER XXIV 


OPHTHALMIC LENS AND SPECTACLE 

MANUFACTURING 


In this, and the following chapters the five main divisions of 
the ophthalmic lens and spectacle-making industry are considered. 
In order to describe the costing methods adequately, it is necessary 
to outline the general structure of the industry and the inter¬ 
relationship of each branch of it. It should be observed that 
although some manufacturers specialise in only one branch, others 
engage in several or all divisions of the industry, and the costing 
procedure appropriate to each function is necessary. 

The Divisions of the Industry may be summarised as follows ;— 

1. Mass Production of Lenses, Manufacturers make oph¬ 
thalmic lenses of the many optical powers in normal general 
demand, by mass-production methods. In addition, these 
manufacturers also make special ophthalmic lenses of powers 
which are not standard, and also precision lenses for special 
purposes, such as binoculars, periscopes, and scientific instru¬ 
ments. Some of the special-purpose lenses are of considerable 
size, and involve highly skilled work of very great precision. 

2. Spectacle-Frame Manufacture, Large-scale production of 
many kinds of firames and parts occurs, especially in imitation 
tortoiseshell, fancy coloured materials, and steel. Production 
in real tortoiseshell, gold, silver, etc., also takes place. Fre¬ 
quently a repair department is maintained for the servicing 
needs of wholesale opticians (see below, para. 4), 

3. Spectacle-Case Manufacture, mainly by mass-production 
methods. 

4. Wholesale Opticians, These act as stockists and also 

perform a variety of manufacturing operations. Their func¬ 
tions may be summarised thus :— 


(a) Maintain stocks of lenses, frames and cases to supply 
retail opticians immediately with spectacles assembled 
^^<^OTdance with prescriptions, and any power of 


{b) Build finished articles from components. 

(c) Chit le^s to required shapes of frame eye-pieces 
grmd the edges, and fit in frames at the correct angle! 
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(d) separately to deep or special powers. 

U) “ q^titiee, are more expeii^. 

(e) UndCTtake repairs, and act as advisers to retail 
opticians. 

test and 

examine eyes to determine the correct lenses required. 

^uc^n and the appropriate costing pro- 

or job costing prooednra. 



CHAPTER XXV 


MASS MANUFACTURE OF OPHTHAUVnC LENSES 

types of lenses in sufficient general demand to make 
possible mass production fall into three main categories ; 

(a) Bi-spheres. 

(b) Piano-cylinders. 

(c) Sphero-cylinders. 


Lenses are normaUy 45 mm. or 47 mm. in diameter, and are 
in optical powers ”, or degrees of optical correction, 
^ch form the baais of the oculist’s instructions to the optician. 

measurement common to all lenses 
and all surfaces and do not vary. 

concave or convex lenses having a 
sphencal surface on both sides. ® 

(or piano-) surface, 

but the other side is ground to a “ cylindrical ” power, which mav 
be concave or convex. i' wmcu may 

to 20 diopf^ 

diopta^s whoSlo^ “v^ed “fy «“«<> *■<» 

143 
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glass. It is ground and processed in the same manner as glass 
blanks. 

Machine Grinding Method. —Lens blanks are affixed to a 
“ block ” having a surface like a giant mushroom. The blanks 
are secured by a pitch mounting medium. The grinding for 
convex lenses is done by a concave grinding block of the same 
curvature, which fits that of the block holding the blanks, and which 
in a rotating motion grinds the exposed face of the blanks. The 
rotating is obtained by a system of power-driven spindles, a series 
of blocks being operated simultaneously. Conversely for concave 
lenses. 

The number of blanks that can be ground on a given block 
depends, for physical reasons, on the power (or degree of curva¬ 
ture) and thickness of the blanks. It will be apparent that the 
deeper the lens power the smaller is the number which can be 
produced on a single block. 

Blocks for spherical lenses have a spherical surface which may 
be so slightly spherical as to appear almost flat (for low-power 
lenses, say 0*25-2*0), and each block may hold approximately 
forty-five pairs of lenses at a time. As the lens power required 
increases, the spherical surface of the blocks becomes more pro¬ 
nounced, and fewer blanks can be mounted on it, for instance, 
only five to ten pairs are generally possible on the higher range of 
powers. 

A similar grinding process is used for cylindrical lenses, except 
that, besides the rotating movement, the grinding block also has 
a reciprocating movement. For cylindrical surfaces also the 
depth of power depends on thickness, and the greater the depth, 
the less the number of lenses which can be produced on each block. 

Rough Cylinder Lenses (i.e,, blanks with a cylindrical power 
ground on one surface, leaving the other surface blank for subse¬ 
quent spherical grinding as required) are mass produced both 
for re-sale and for stock which may be used for subsequent issue 
when required for the manufacture of sphero-cylinders. 

The Labour of mounting the blanks on the pitch-covered 
grinding blocks is done by “ blockers ”. The ‘‘ grinders ” who 
tend the grinding operations use a gently abrasive powder. 
Polishing and finishing are done by felt rotar^^ pads operated on 
spindles!^ This completed, a “taker-off” removes the lenses 
from the blocks, and passes them to a “ cleaner ”, who remov^ 
adhering pitch bv immersing the lenses in naphtha solvent, and 
finally washes them in water. A staff of experienced guk 
inspects and classifies the lenses, which are carefully packeted 

and passed to the finished stores. r. l • i 

Hand (or Individual Spindle) Grinding Method.— Sphencai 
lenses (bi-spheres) of about ^10 dioptres or higher powers are 
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sometimes ground by hand one at a time. Or they may be 
ground individually on separate spindles. 

Piano-cylinders are ground mechanically for the lower powers, 
but higher powers are sometimes done by hand to obtain the 
desired trueness. 

Sphere-cylinders up to say 1 dioptre on the sphere are mech¬ 
anically ground, but over that may be ground by hand, or 
individually on separate spindles. For grinding, the lens is fixed 
on to a knob-like holder by pitch. 

Method of Costing. —Process costing is appropriate, and can 
be suitably arranged to ascertain costs by types and power groups. 
Alternativel y, th e method of Unit Operation Costing described in 
Chapter XVIII of Cost Accounting and Costing Methods can be 
appHed to the mass-production operations. 

Owing to the fact that the number of combinations of varia¬ 
tions in lenses, even of those mass produced, runs into many 
hundreds, costing and pricing of power groups are adopted. 
There is so little variation in costs within certain ranges of powers 
that the adoption of groups for convenience of costing and price¬ 
fixing is found to be satisfactory. ' Such price grouping is 
customary in this trade. 

Procedure for Costing. —^The power groupings which may be 
used are exemplified below. It is not necessary for present 
purposes to state all the groups, and an example of each type of 
lens is given, viz.: 


(A) Bi-Spherical First-Quality Lemses {Concave or Convex), 

POWEB Gboups (Sphebicai.). 

(Note that in each group the power varies normaUy by quarter dioptres 

although listed in wider groupings.) 

Dioptres. Dioptres. Dioptres. Dioptres. 

000 to 200 8-25 to 1000 

2-25 „ 400 10-25 „ 14-60 

4-25 „ 6-00 16-00 „ 18-00 

6-25 „ 8-00 I 18-50 „ 20-00 


(B) Plam-Cylinders First-Quality Lenses [Cmicave or Cmvex). 

PowEB Gboups (Cyunubicai.). 

Dioptres. Dioptres. 

0-25 to 200 

2-25 „ 400 

4-25 „ 600 


L 
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(C) Sphero-CyliTiders First Quality. 


PowEB Gboups 


Spherical Surface (one side). 
Dioptres. Dioptres. 

0*25 to 2*00 

2-25 „ 400 

4-25 „ 600 

and so on to 
16-50 to 18-00 


Cylindrical Surface (other side) 
Dioptres. Dioptres. 

0-25 to 2-00 
combined with any of 
the spherical surfaces. 


0-25 to 2-00 

2-25 „ 4-00 

4-25 „ 6-00 

and so on to 
16-50 to 18-00 


2-25 


to 

(ditto) 


4-00 


0-25 

2-25 

4-25 

6-25 

8-25 


2-00 

4-00 

6-00 

8-00 

10-00 


4-25 


to 

(ditto) 


6-00 


Many other variations arise, including size of lens—t.e., 
whether 45 mm. or 47 mm., and alternative combinations of 
concave and convex surfaces, etc. 

The procedure and consideration of the elements of cost will 
now be described. 

Raw Materials, — Blank glass discs of the two sizes 45-mm. and 
47-mm. diameter are purchased by weight from glass manu¬ 
facturers. They were chiefly imported, but since the war, pro¬ 
duction has been developed in this country. The thickness of the 
blanks varies from 2*25 mm. upw^ards to satisfy power require¬ 
ments. Those of 5 mm. and over in thickness may be more 
expensive. 

Normal methods of stock control are used. Issues to produc 
tion are priced, and summarised on abstracts in order that the 
appropriate Group Process Accoimt may be debited. It facih- 
tates analvsis if each Group Process Account is given a Code or 
Syllabus Order Number. As the blanks are bought “per lb.”, 
the number of blanks per lb. for each thickness and size is deter¬ 
mined for the purpose of charging out. 

Operational Materials, such as abrasive paste, rouge, spuits 
of naphtha, are relatively small in cost, and are conveniently 

included in the factory overhead expenses. 

Labour. —The details of labour direct wages are obtained by 
way of the usual methods, and the analysis on the Wages Abstract 
provides for the cost attributable to each of the following func¬ 
tions : 
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(i) Machine Grinding Dejxtrtment ; (a) Blocking; (6) 

Grinding; (c) Polishing; (d) Taking Off; (e) Cleaning. 

(ii) ffa?id Grinding Department: (a) Knobbing; (6) Hand 
Grinding; (c) Blocking and Smoothing on machine; {d) Polishing 
(machine); (e) Taking Off; ( f) Cleaning. 

(iii) Inspection and Warehouse Classification of Lenses ; 
Further analysis of this labour cost is not undertaken. 


Ascertaining the Direct Labour Charge to Group Cost Accounts. 
In each department of production the groups or teams of operators 
have their appropriate functions. The foreman records output, 
etc., on special forms which provide for the following labour 
calculations being made: 

In the Machine Grinding Department: 

Blocking Cost. The weekly number of blocks of each size 
(i.e., accor^g to the number of lenses each holds) operated. 
Kiis permits computation of the total number of lenses blocked 
in the costing period (say 4 weeks or a quarter). Using the 
wages total ((i) {a) above) it is possible to determine the blocking 
labour cost per lens surface by simple division. This is correct, as 

blocking cost is practically the same for each surface irrespective 
of power group. 

Grinding Cost. ^ By dividing the number of blocks ground 
during the cost period into the total grin ding laboiu* ((i) b above) 
the cost per block is obtained. The labour cost per block is 
practically constant, but the cost per lens surface is dependent on 
the number of surfaces ground on a block, hence the charge to 
lens power groups for surfacing can be determined from the total 

number of lenses on all the blocks of each size (t.e., holding the 
same number of surfaces). 

Polishing. The same method is used as for grinding. 

Taking Off. The same method is used as for blocking. 
Cleaning. There is no cleaning for the first side of the 
lens, the clea^g is not done until the other side has been 

pound and polished. The cleaning cost is the same regard* 
le^ of group, hence the cost per lens is found by dividing the 

cleaned into the total cleaners’ wages for the cost 

In the Hand Grinding Department: 

j ^ knobbing wages 

(u (o) above) divided by the total lenses “ knobbed 

fnr can be determined by time sheets, as 

“ better to calculate a labour-hour rate and 

?nr The deeper 
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The resulting departmental or functional totals are resolved 
into recovery rates, which may be : 

(a) A percentage on direct wages for each department or 

‘‘centre”. . . 

(b) A Unit Rate in each department according to mcidence 

—^namely, a rate per lens, per block, per labour-hour, or per 
surface ground, as the case may be. 

The methods of calculation are exemplified in Cost Accounting 

and Costing Methods, Chapter XII. 

If the factory is not large, and the incidence of overheads is 
relatively small, it may be sufficient to compute an overall 
percentage on direct labour or a rate per labour-hour for the 
production departments as a whole. 

Administration Overhead. —^It is usual to recover as a per¬ 
centage on factory cost, and this is reasonably reliable, as greater 
costs for glass and labour on the more expensive lenses involve a 
greater incidence of number of items of administration. On the 
other hand, most of the administration is unrelated to the factory 
cost, and the alternate method of recovery could be a unit rate 
per lens. 

niustrations of Cost Accounts and other records are given on 
pages 150-154 as representative of the special features of the 
industry. 

The Process Cost Sheet has been curtailed for simplicity, and 
in practice further columns would be provided for higher power 
groups. 

The illustrations are; 

(a) Stores Ledger Account for Flat Blanks and issues to 
production (page 150). 

(b) Labour Analysis and Production Summary, giving 
appropriate Labour Cost for each category (page 151). 

(c) Cost Summary Account for bi-sphere lenses for power 
groups up to seven dioptres. Similar accounts would be 
prepared for power groups for each other type of lens— e.g., 
Rough Cylinders, Plano-C^linders, and Sphero-Cylinders (pages 
152-153). 

(d) Production Summary showing reworkings made and 
extent of breakages during manufacture (page 154). 
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Prodaction Summary, 
Dec. 31.19. 



GroflS Wages 
and 

Katlon&l 

Prodaction and lAbcfor Cost per Unit (for 
Obaiging to Process Accounts). 

Dqmrtmeat. 

Insnranco 

(Company*s 

contiiba* 

tion). 

Unit 

Qoantitj 

^eluding 

reworks). 

Labour (Tost 
per Unit 


£ 

$. 

d. 


Pence. 

Machine Grinding DepU. 





1,028,753 

0263 

BlockiDg. 

1127 

6 

10 

Lens sorface 

(^indiiig (Spheres) . 

297 

17 

1 

Block 

10,160 

7036 

do. (C^lindeiB) . . . . , 

170 

12 

5 

Block 

4,800 

8-531 

Pohshlng spheres) 
do. (C^lindeES) 

306 

6 

11 

Block 

10,040 

7-323 

280 

9\ 

|Q 

Block 

4,730 

14-230 

Tehaog oft . 

272 

13 

m 


1,055,581 

0-062 

Cleaning. 

198 

6 1 

tn 

Fair lenaes 

204,300 

0-233 

Band and Individual Spindle Grinding 
DepU, 







Knobbing. 

672 

3 

4 

Lens 

604,125 

0-320 

Hand grinding (Sphoes) . 

1623 

13 

0 

Labour hoars 

18,600 

19-660 

Rlnr-lring smoothing . 

294 


6 

Block 

12,600 

6-610 

PoUaliing ..... 

309 

117 

4 

Block 

12,660 

6'931 

Taking off. 

296 

■3 


Lens sorface 

490,000 

0-145 

CSeaniiig. 

158 

15 


Pair lenses 

185,000 

i 


hupettiony and 'Worehoute and 


1 




BeepaUh . 

1191 

£7099 

2 

16 

6 

3 

Fair lenses 

390,000 

0-733 


















Flat Lens Process Cost Sanunarict 
Bisptaerieal Lenses (Coneave and Conroj 


Power Groape: 

Prodoetion for Quarter (First and Secx^d Qaalitj). 


O'OO-S-OO Dk>ptrea. 


Hi. 


Item of Cost. 


Cost per Unit. 


Qoantity Units j 

(inchiding Total 
Beworks). 


Cost p« I r 

Doa. Paiis.^ 


Flat Blank *—pCT 
Ledger: 


tores 


i. ! d. 


mm. 

n 

3 

4 

H 

5 


Pairs, 

53,052 

9,100 

24,300 

31.200 
26,44« 

24.200 
13,2S8 

8,930 

7,006 

199,524 


2». 6d. les 5% per lb. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

4«. 6d. per lb. net 


2,502 lb. 
433 lb 


) ] 

548 10 8 


Inwards Carriage on Blanks 0-5d. per lb. 


Total Material . 

Lab<ntr —per W ages Sum- 
marr : 

Machine Grinding Depi*. 
Blocking 

Grinding (Spheres) 
Polishing (^beres) 
Taking ^ . 

Cleaning 

Band and Indiridual 
Spindle Grinding Dept*. 
Knobbing . 

Hand grinding (Spboes) 
Blocki^ and Smoothing 
Polishing . 

Taking off . 

Cleaning 

Inepeetum^ Grading^ Ware¬ 
house and Deepaieh 


0-263 per surface 
7-036 per block 
7-323 per block 
0-062 per surface 
0-233 per pair lens 


235,608 surfaces 
2,740 blocks 
2,730 blocks 
235,824 surfaces 
58,320 pairs 


0-320 per lens ' 
19*660 per labour hr. 
5-610 per block 
5-921 per block 
0-145 per lens surface 
0-206 per pair lenses 


Total Labour 
Prime Cost 

Faetory Orerhead Expense*. 
Blocking, Knobbing, Tak 
tng off and Cleaning 
Grinding and Polishing 
Hand grinding 
Inspection 


Factory Cost 
Administration: 8% on 

Factory Cost 

Total Cost (excL Selling 
Ad ver t s and Carriage) 
Selling expenses. 

Adrertising 

Carriage (average all areas). 
Delivered Cost . 


32% on DepL Labour 
60^^ on DepL Labour 
5-50d. per hour 
0'5d. per pair lenses 


Factory 

Overhe^. 

£ «. d. 

120 4 7 

98 3 6 

123 17 1 


Per abstract 
2% on total cost 
2d. per dos. pairs 


Production transferred to Finished Stock (at sell i ng i Do»«i At 
price per dozen pairs) ..... Pairs, s. d. 

First-quality lenses ..... 3636 6 9 

Second-quality lenses ..... 1224 6 0 

I 4860 


Profit on Production for Quarter 
Loss do. do. 


Per cent, on 
Cost. 

0-70% 


354 112 ill 


258 

80 

83 

60 

56 


0-733 per pair lenses 59,450 pr. lenses' 


181 11 


720 18 5 


1075 11 I 4 


342 5 { 2 


1417 16 6 

113 8 6 


1531 

3 

30 

40 


5 0 

10 11 
12 6 
10 0 


1605 18 I 5 


1227 

367 

1594 


3 0 

4 0 

7l 0 


17-21 


17-51 


35-60 


53-11 


16-90 


70-01 


5-60 


75-61 

0-18 

1- 51 

2 - 00 



■ * 


78-73 


l,2Tf 
14^ Ml I 
1,763 Ih./ 



300,792 

4,662 Uoete 
4,650 btodi 
3»9.614iufn 
74,506 paia 


75,622 pr. 


Factory 



Dosai 


4677 

1532 


6209 


At 
a A 
7 « 
6 9 



11 11 5 


Some exfdanatory notei 













ed December 31,19 
to 7-0 Dioptres. 


4*35>^*00 Bioptzes. 


S844 dozen Pairs. 


Total C«L dSfp^ 



10 3 9 



339 

ise 

141 

77 

73 


330 19 3 



164 10 



15 

44 8 

51 14110 



1763 17 6 
f 617 


38-39 


0-39 


33-78 


38-33 


61-00 


18-48 


79-48 


85-84 

0-33 

1-73 

3-00 


Quantity Units 
Cmoiading 
Bewoiks). 


Total Cost. 


Cost 
dos. 1 


1,861 Jb. 
1,107 lb. 


353 



6 3 8 


13 8 


88,743 sorfaoes 
3,546 blocks 
3,636 blocks 
88,363 sarfaces 
31,780 pairs 


64,653 lens 
1,800 boors 
1,563 blocks 
1,658 blocks 
6 M 06 knB 8 Tce 
13,348 pairs 



73 

147 

36 

36 

33 

10 


33,306 pr. lens L 101 


Factory 

Orerhe^. 


733 3 


1091 16 


£ t. 

83 6 

136 3 
41 6 

114 11 


s. d. 

6 7 

3 8 

6 0 




374 6 


1466 


117 


1583 

3 

31 

33 


1643 




Dos. 


1938 

916 


3844 


At 
1. d. 
16 0 
10 6 


1446 

480 


1936 




Per cent. <m 


17-33% 


39-74 


0-53 


30-36 


61-87 


93-13 


31-59 


U3-78 


133-63 


2- 67 

3- 00 


163-61 


384 UU] 34-03 


6.50-7-00 Dioptres. 


1308 dozen Pairs. 


Quantity Units 
(including 
Beworte)* 


Totaled 



813 lb. 
701 lb. 


96 8 6 

157 14 6 


60-49 


3 3 


257 6 



0-63 


51-13 


66,006 lens 
2,300 boors 
3,160 blocks 
8,170 blocks s 
69,072 sarfaces 
14,496 pairs 

14,820 pairs 


180 

50 

53 

35 

12 


465 12 11 


92-51 


Factory 

Om’heiul. 

£ ». 4L 

43 11 3 

63 8 4 


733 18 11 143-63 


30 17 


m 


187 5 



73 16 


37-31 


180-84 


14-47 


195-31 

0-51 

3-90 

3-00 







968 

340 
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Explanatoby Notes ooncbbning Cost Summaby on 

PAGES 152-153. 

(а) When preparing Quarterly Cost Summaries appropriate 
adjustment would need to be made for work in progress at each 
stage of production by suitable Process Control Accounts. 

(б) The Cost Summary on pages 152 and 153 for bispherical 
lenses illustrates in simple form the special features of manufacture 
of this type of lens. The Cost Summary for “ rough cylinders 
will be framed in much the same way, showing the appropriate 
Material Cost and the Processing, Labour and Overhead Costs for 
grinding the power on the cylindrical side only. When costing the 
sphere-cylinders the Cost Summary will comprise the total cost of 
the appropriate rough cylinders and the Labour and Overhead Cost 
of grinding. For the appropriate spherical powers on the reverse 
side, the method of allocation of labour to the Cost Summaries 
is the same as for the bispherical lenses. 

(c) Wastages in process are accounted for in the umt costing 
by dividing the total cost of each group by the net yield of first- 
and second-quality lenses. 


ProductioivSummary: Quarter Ended: 


1. Bisoherical: Power groape 0-25 to 7*00 Dioptres. 


Blanks issaed 
Lens reworked (add) . 


to be reworked 
Oess) 

Breakages (less) 

Tidd, first and second 
qo^ty . 


Total. 


199,524 

8,644 

208,168 

9,286 

198,882 


0-25-2-00 

Dioptres. 


64,152 

3,100 

67,253 

3,723 

63,530 


2-25-4'00 

Dioplzes. 


81,948 

2,143 

84,091 

2,562 

81,529 


4'25-600 

Dioptres. 


37,488 

2,078 

39,566 

1,516 

38,050 


6-50 to 7-00 
Dioptres. 


15,936 

1,323 

17.259 

1,486 

16,773 


17'430 (8-8%) 6|210 (8-2%) 7,021 (8*6%) 3,922 (10-3%) 1,277 (8«1% 


181,452 


58,320 


74,508 


34,128 


14,496 


3 Etc. Snnunary continues with figures for other types and groups. 


■ 
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SPECTACLE-FRAMES MANUFACTURE 


Thebe are many varieties and types of spectacle frames into 
which the manufactured lenses are fitted by wholesale opticians 
and retailing opticians. 

The manufacture of frames and frame parts may be con¬ 
sidered under various main divisions, but a reasonable grouping 
is as follows :— 

(а) Nickel silver and steel fi-ames of many shapes and 

designs, made from nickel silver and steel wire of various saucres 
or thickness. 

(б) Gold or gold-plated frames manufactured on similar 
lines to those in (a), but requiring greater precision, and an 
additional process of gold plating. 

(c) Imitation and real tortoiseshell frames, with which may 

be included coloured frames in fancy patterns made from 
cellulose acetate. 

{d) Subsidia^ departments for fittings and sundry opera¬ 
tions m connection with the above-named productions; included 
IS a General Repair Department which handles all types of 
repairs sent for attention by wholesale opticians. 


The Manufacturing Functions include: 


(i) 


(ii) 

(iii) 

(iv) 


(v) 

(vi) 

(vii) 


Pr^s ST^ and Tool Room : Stamping out joints, hinges, 

butts; fon^, settmg and flattening bridges ; cuttmg 

dra^ and tapering pear tips; piercing coUets; letters 
with size, etc., etc. ® 

Shop: Making and soldering joints; soldering 

De^merU: Cutting and bending evewires- 

cutting to lenj;h ;^maldng 
a^mbling sides and fitting pear tips. ^ 

= As may be required. 

: As may be required 
Assembling Department, 
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Tortoiseshell firames will be manufactured in :— 

(viii) Shell Frame Department. Cutting shell (real or imitation) 

to size and slotting and grinding, and working by heat 
treatment to shape; poli^bing; fitting hinges, reinforcing 
and assembly. 

In addition, it will normally be necessary to maintain a central 
production control department, material and finished stock ware¬ 
house and despatch department. 

The operations are specialised, and highly skilled labour is 
employed. For metal ^mes processes are almost exclusively 
mechanised, but for tortoiseshell and ‘‘ plastic firames mechani¬ 
sation occurs to a lesser extent, as the material is easily worked by 
manual processes. 

Method of Costog. —Job or Batch Costing is usuaUy employed. 
If the volume of production of a few particular types is suffi¬ 
ciently great as to warrant semi-intensive mass production, a 
system of standard costing can be incorporated with advantage. 

Procedure for Costing. — Materials. Usual stores procedure 
may be adopted, using Stores Received and Issued vouchers or 
notes, and record being maintained on the perpetual or con¬ 
tinuous inventory method. Issues will be summarised on 
Abstracts of Materials, thus providing the debits to the Batch 
or Job Accoimts concerned. These will be prepared weekly or 
monthly as a rule. 

If Batch Costing is adopted, the cost on an avera^ basis is 
obtained by dividing the total value of issues for the period by the 
number of firames produced. 

If Standard Coding is employed, issues will be charged at pre¬ 
arranged standard unit values, and at the end of each period the 
actual issue costs will be intr^uced, so that the adjustment of 
variations may be made in the Control Accounts. More detailed 
descriptions of how these standard costs may be operated are 
given in Cost Accounting and Costing Methods^ Chapters XXIV 
and XXV. 

In general, the cost of the material used for each type ot 
ftame thus follows normal simple procedure. Special care ^ 
necessary, however, in respect of gold and real tortoiseshell, 

owing to the high value of these materials. 

Labour. Having regard to the numerous individual opera¬ 
tions, the cost of labour needs careful attention. Job cards or 

work tickets may be used. 

There are some operations which are repetitive, and they ^ 
fundamentally the same, irrespective of the type of 
produced. Thus, there may be several shapes obtamed by 
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special dies, and these may be grouped for costing purposes, as a 
common labour cost emerges. 

Factory Overheads^ including indirect labour, should be appor¬ 
tioned to production departments by the most appropriate 
methods. Indirect labour may be recovered as a percentage on 
the Direct Production Labour Cost in each department, so that 
each department will have a separate rate. The factory overhead 
of each department will normally need to be expressed as a 
Departmental Labour Percentage, except when a more appropriate 
basis can be determined—/.e., per 1000 screws produced, or per 
dozen frames polished, or per foot of frame cable produced, etc. 

There are a number of cost units arising in some departments 
which lend themselves to specific bases of recovery of overheads 
with particular incidence to such units, but whether these may be 
adopted will depend on the degree of analysis to production centres 
adopted by the cost accountant. The considerations are fully 
discussed in Chapters XI and XII of Cost Accountinq and Costhia 
Methods. 

Administration General Overhead Expenses. —As the cost of 
labour and factory overhead will be substantially the same for 
each type of frame having the same manufacturing operations, 
irrespective of the cost of the materials used—ne., both for crold 
and nickel silver it w'ould be incorrect to base administrative 
overhead as a percentage on Factory Cost for production of this 
nature. It is suggested that as much of the overheads as possible 
should be charged as General Factory Overhead, leaving only 
unapportionable administration to be recovered separately.” Such 
administration so remaining for recovery should be grouped as to : 

(а) Those items of expense attracted to the manufaeturinfr 

costs of the article (exclusive of materials). ^ 

(б) Those items of expense which vary by reason of the full 
costs of the manufactured article. 


The total of (a) should be recovered as a percentao-e on the 
combined total of Labour and Factory Overhead ; and item ib) 
as a percentage on Factory Cost. 

A Cost Summary of a standard nickel-silver spectacle frame is 
illustrated which draws attention to the main points involved in 
costing in this industry (see pages 158 and 159), 










Labour and Factory Overhead Kxpeiws. 
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CHAPTER XXVII 

SPECTACLE-CASE MANUFACTURE 

Spectacle cases are manufactured by mass-production and 
semi-mass production methods from tinplate sheets covered 
externally with rexine or similar material, and having a velveteen 
lining. The type of case normally used is manufactured in 
several standard sizes of similar construction with snap lid, the 
appearance of which is familiar to the reader. The degree of mass- 
production methods utilised varies with each manufacturer, but 
the method of costing outlined in this chapter could be readily 
applied to any factory producing this type of standard product. 

Method of Production. —^The tinplate sheets are purchased in 
standard sizes; the sheets are guillotined into appropriate lengths, 
out of which are stamped the bodies and the lids of the cases. 
Each operator on the production line undertakes one operation, 
and the body and lid stampings are pressed into the appropriate 
shape by successive operators. The outer coverings and linings 
are cut from the appropriate materials, both of which have been 
treated with an a^esive substance. After the lids and body of 
each case have been assembled by means of joint pins, to which is 
attached a spring and collar, the outer covering and lining are 
applied under pressure. 

The cases are packed, after examination, into cardboard 
boxes holding one dozen each, the cardboard boxes being packed 
into larger cartons, which contain a gross or more spectacle cases, 
for dispatch to the wholesaler. 

Method of Costing. —The method selected will depend on the 
methods of production, as follows :— 

Unit Outjmt Costing, This is suitable when a few types of 

standard cases are produced. A reference number to the type 

enables the costs for a weekly or other period to be segregated, 

and the umt cost obtained by using the quantity of output as 
devisor. 

Batch Costing of types may be arranged. 

Job Costing, A works order issued for a definite number of a 

type forms the basis of recording costs. From this the cost per 
gross IS easily obtained. 

Costing Proeedure follows usual lines and calls for but little 
special comment. 

In general, the only differences between types of cases are 

M 161 
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shape and quality of material. It follows, therefore, that after 
appropriate analysis of works overheads over the respective 
production shops, the recovery can be effected as a rate per gross, 
or as a percentage on labour wages, owing to the degree of uni¬ 
formity of labour grades employed. 

There are size variations, which can be provided for in the 
costing by the adoption of carefully calculated ratios for use in 
applying a cost differential. 

Cost Sheets. —A specimen Cost Sheet is illustrated on page 162 , 
showing the cost of a batch of a gross cases of a standard snap- 
lid type. Cases of leather and other fancy materials are also 
produced of envelope styles, but the same principles of costing 
briefly outlined above will apply. In the latter event it will 
probably be necessary first to apportion labour and overhead to 
‘'production centres ” or departments manufacturing the various 
types of cases, before recovery rates can be determined. 




CHAPTER XXVIII 


WHOLESALE OPTICIANS 

The functions of wholesale opticians comprise more than those 
usually imdertaken by wholesalers in most trades, and conse¬ 
quently it is necessary to introduce some form of departmental 
costing. The purely wholesaling activities are concerned with 
the supply of frames, frame parts, spectacle cases and uncut 
lenses. Other departments commonly operated deal respectivxdy 
with prescriptions, surfacing or grinding lenses, cutting stuck 
lenses to special sizes and shapes, grinding of the edges of lenses 
and fitting into spectacle frames, fusing and repairing. In 
addition, regard has to be paid to general service departments, 
which include Building Services, Plant and Power Services, 
Engineers and Maintenance and Despatch. 

Method of Costing. —Departmental Costing is af)propriate 
combined with Job and Unit Output Costing for some of the 
departments. 

Costing Procedure. —A very convenient basis for costing is 

to prepare a Departmental Manufacturing and Trading Account. 

say quarterly. In this account the prime costs and overheads 

should be analysed in columnar form, or scj)aratc analysis 

schedules may be prepared under the following departmental 
headings :— 

Wholesaling : 

(а) Frames and Frame Parts. 

(б) Spectacle Cases. 

(c) Uncut Lenses, 

Manufacturing: 

(d) Prescription Department (known usually as RX 

Department), 

(e) Surfacing Department. 

(/) Glazing and Edging Department. 

(g) Fusing Department, 

{h) Repair Department. 

Services : 

(i) Buildings. 

(k) Plant and Power, 

(l) Engineers and Maintenance. 

(m) Despatch. 
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The allocation of materials and labour should present but 
little difficulty, and so far as overhead expenses are concerned 
the procedure described in Cost Accounting and Costing Methods, 
Chapters IX to XI, is suitable. Specific procedure, with illus¬ 
trative forms, appears on pages 136 to 138 of the book named. 

^^Tlen the( departmental analysis has been completed, the 
totals for the Service Departments should be re-apportioned, on 
an appropriate basis, to each of the manufacturing departments, 
having regard to the benefit each received from the respective 
Services. 

Application of Costs to the Departments. 

Wholesaling Frames. The frames are purchased from frame 
manufacturers. To the purchase price of each type of frame 
factored there will be added the ascertained percentage to re¬ 
cover the warehousing and handling costs, consisting of wages 
and apportioned expenses. The latter figure is obtained from 
the Departmental Analysis Account. 

This percentage should be included in the costs for all frames 
handled, whether sold direct to retail opticians, or supplied to 
the wholesaler’s own Prescription Department for lenses to be 
fitted. 

Wholesaling Spectacle Cases. The warehousing and handling 
costs of this department may be recovered as either: (a) a per¬ 
centage on the purchase cost of the cases, or (6) a unit cost “ per 
dozen cases ”. The method (6) is more reliable, as it eliminates 
the infiuence of price fluctuations. 

Wholesaling Uncut Lenses. The departmental overheads 
divided by the number of dozen pairs of lenses handled provides 
a basis for recovery of overheads as a rate per dozen pairs of lenses. 

Prescription Department, This department is responsible for ; 

(i) Han dlin g all incoming prescriptions from retail opticians, 

(ii) controlling the stocks of mass-produced lenses, (iii) selecting 
the prescribed lens and issuing to the Glazing Department for 
fitting into the frame, (iv) verifring that the lenses are correctly 
set in the frame in accordance with the prescription (e.g., that 
the axis of the lens is correctly set), (v) checking the finished job, 
packing and despatch. It is usual for this department to invoice 
and post or deliver the prescribed spectacles with as much speed 
as possible to the retail optician. This department is the pivot 
of the wholesaler's business, and usually co-ordinates the functions 
of the other departments. Thus, if a prescribed lens is not in 
stock, it is obtained from lens producers, or one may be adapted 
in the Surfacing Department, or may be made from ‘‘rough 

cylinder ” stock. 
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Various methods are available for charging to cost the de¬ 
partment's expenses, but the most convenient and reasonably 
accurate one is a unit cost per prescription, calculated on the 
basis of statistical estimates of numbers handled. In this con¬ 
nection the use of a continuous “ Z ” Chart is useful. This shows 
the progressive movement of numbers week by week during the 
year, and the progressive annual moving average. The con¬ 
struction, and an illustration of the “Z” chart are given in 
Business StcUistics and Statistical Method*^ 

Surfacing Department, This section of the business is re¬ 
sponsible for surfacing, by grinding, flat blanks or rough cylinders 
into special lenses not normally stocked. Each such lens is 
affixed to the grinding spindle by a pitch base. The grinding or 
surfacing operations are done by grinders who control a battery 
of spindles, but normally only one lens is ground per spindle. The 
deeper the power of the lens, or the more intricate the specifica¬ 
tion, the greater is the cost. It is therefore necessary to estab¬ 
lish points units based on time tests for each type of special lens. 
From these records a rate per points unit can be calculated, and 
applied to each group surfaced. 

Using this method, both labour and overheads can be recov'ered 

in the rate. The cost of flat blanks or rough cylinders so ground 

is charged at Stores Ledger prices and allowance made for 
average breakages. 

Glazing and Edging Department. The operations undertaken 
include :— 


(i) Cutting the appropriate stock or special lens (which is 

usually 45 mm . or 47 mm. in diameter) to the shape reauired 
to fit the frame. 

(|i) Grinding the edges of the lens (called “ edging ”). 

(iii) Fitting in the frame correctly at the prescribed angle. 


Here apin a system of “ unit " or “ ratio " costing should 
be established on the lines already described. 

Fusing and Bepair Department. Simple job costs may be 

departmental overheads as a i)ercentag4 on 

Admtalstration and Selling Expenses.— It is desirable that as 
many ot the administration expenses as possible should be in- 
corporated in the departmental analyses, but insofar as expenses 
emam not so allocated, the administration expenses may be 
recovered as a percentage on total factory cost. 

and 1 fiO ‘^i^^trations are given on pages 168 

and 169. The first shows the costs of a standard prescription 

* By the same author and publisher, 8 John St., W.C. I. 7«. 6d. 
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Dioptres. 3*2&>4^) Dic^rtzes. 


Type Lens: 



Bx stock &t TTiaflB leDs 
Additioa for wasted bi 


breakages, etc. (12^%) 


AesoipCiofi Deportfiieiit .* lAboarand< 
Departmental Summary, 6|<L per 
Gtanng and Bd 0 ng DepartnaU: 
Tsbaai: 

Catting at l«76d. par anit, 2 onits 

„ 1-7M, „ 3 „ 

Bdging at lO-Od. „ 3 „ 

« lO-Od. „ 6 „ 


Departmental Orabead,'140% on laboor 


Pactoty Cost. 

Qt) Adminigtration: 6% on Factory Cost 


(t) SdUng and IHstribatioH : 2% on 1 

Total cost per doioi pairs 

Total cost per pair . . . . 

Selling price per pair 
Profit margin per pair 
Profit, per cent, on cost 


3-600 

30K)00 


33-500 

46-900 


81-000 

10-125 

91-125 

78-000 


80-400 

249-525 

12-476 

262-001 

5-240 

267-241 

22-270 

24-000 

1-730 

7-8% 


5-250 

60-000 

55-250 

77-360 


90K)00 

U-2S0 

101-250 

78-000 


132-600 

3U-850 

15-692 

327-442 

6-549 

333-991 

27-833 

29<N)0 

1-167 

4 * 2 % 


Jfote.—Costs of <mly two types of tensesa 
be introdaced fi>r otbv types or gruupa. 


ace giTOX aboTe, bot additioDal cdnmiis or separate smnm a rim 
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Costing of Pair Sphero-Cylinder Lenses (Range, say. Sphere 10-25-14 
Dioptres, Cyiinder 2-25-4 Dioptres) Specialiy Ground, and Edged 
and Glazed to Frames Supplied by Wholesaler. 

Job Costing. Job No.: 24613/43. 



Per Pair. 


Cost per Pair. 


(0 Lens Cost: 

Rough Cylinders (2‘26-4 Dioptres) ex stock . 
Surfacing Department: 

Labour (3 surfaces): 28 anita at 0‘56<i. per unit . 


3-000 

3-680 


Addition for breakages, etc, 13^% 


6-6S0 

3-835 


Or^bead : Departmental Bate, 125% on labour. 

^ Prescription Department: 

LabfMir and Orerhead per Departmental Sommary, 

6|d. per pair. 

Addition for special anrfnning .... 


OiO Otacing and Edging Department: 
labour: 

Catti^ at l-7S<f. per unit, 6 units 
Bd^ngat 10‘Od. „ 10 „ 


10-515 

7-600 


6-500 

3-000 


Per Dozen Pairs. 
d. 

10-500 

100-000 


6-115 


9-500 


Departmental Oterbead, 140% on labour 


110-500 

154-700 


Lens and Hoonting, Factory Cost . 
Of) Frame: 

Per pair (Type H 4263) at cost 

Frame Department handling, 26% thereon 


(t) Case: 

Per dozen at cost ...... 

Case Departm^t hanHiing per Departoental Ac¬ 
count, Is, 4^ per dozen. 


Factory cost of job 

(yi) Administration : 6% on Factory Cort 




265-200 


Per Pair. 
s, d. 

8 6 
2 2-520 

Per Dozen. 
s. d. 

6 0-000 

1 4-500 


7 4-500 


(FiO and Distribution : 2% on Factory Cost . 

« Total cost of job. 

(FiiO Profit: 9-9% on total cost ... . 


(ix) SeDing Price . 


10-100 


1-715 


8-250 


7-375 


5-610 

11-080 


4- 
4-654 
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job. where a stock lens is used, the frame is sent in by the retail 
optician to be htted with low-power tenses. The second is a 
p^HruUr job cost suitable where the wholesater has to surCaoe 
lenses stxctall^* and fit into a frame supplied by him. 

It SMuld \)e obeenred that in a busineas of this nature the 
costing should be modified to meet any special requirements. 



CHAPTER XXIX 


MAKING OF MEDICINAL TABLETS 

Thebe are enormous quantities of tablets produced for medi¬ 
cinal and similar purposes, and this large output is made possible 
by the use of power-driven mixing, milling and tablet-making 
machines. The ingredients have to be well “ granulated ” into 
fine powder, sifted and mixed, so that all parts of the bulk contain 
the same proportion of the materials specified in the prescription. 
All the particles must therefore be thoroughly disintegrated before 
tableting commences. The tablets are formed by compression 
of the mixture, with or without the admixture of a binding sub¬ 
stance, such as wheat starch, milk sugar, silica, arrowroot, etc., 
according to the nature of the main ingredients. 

Manufacturing Procedure.— The ingredients are weighed out 
according to the specification, recipe or prescription. Thorough 
mixing takes place in a mixer, for example fitted with rotary arms 
and bafiles. The mixed powder is usually passed through a 
rotating sifting machine, and greater refinement of the powder is 
obtained by grinding in an “ end runner mill ” or, say, a Redrop 
Periflo niill. The powder ^ then ready for the tableting machine, 
unless it w of a type which requires thorough drying to ensure 
easy ru nnin g in the feed to the machine. Gas or electric ovens 
are used, or a specialised one like the Mitchell Oven, in which 

air current and temperature are controlled. The powder is 
spread on trays for this drying. 

«Machines are made in various designs, from a 
Smgle Punch to the well-known “ Manesty ” multiple punch 

According to the sizes of tablets specified, so 
are different capacity machmes used, the most common being 
one with a circular plate in which are fitted the holes or diS 
mto which the prepared powder falls ready for the punches which 
d^cend to compr^s it into tablet form. The general utility 

A in. to I in. diameter. 

produces an average of 330 tablets per minute. More specialised 
machmes designed for more limited production ranges may have 

m^erda/tabCt?® ® ® P®- produced. The com- 

diam. The powder is served through a channel from a hopper 

171 
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There is a small amount of the powder which unavoidably escapes 
being tableted, and this is collected, together with broken tablets, 
for re-working with subsequent mixings. There is also a small 
process loss of powder which is not recoverable, as it is lost in 
the air, or on the floor. 

The formed tablets run from the machine into a collecting 
container. They are issued as required to the packing depart¬ 
ment, where they are filled into small bottles, boxes or bulk 
containers as may be specified in the packing production orders. 
There are various filling methods in use, again adjusted according 
to the nature and size of the tablets being packed. Some tablet 
machines are fitted with automatic counters which propel the 
requisite number directly into the container. Another method, 
used with fairly large tablets, is determination by weight, and yet 
again there are on the market machines based on gravity feeding, 
the varying numbers required bemg governed by a graduated 
ftliHing lever bar. In general practice, however, when filling 
small tablets, the correct number (say fifty) is ensured by 
agitating a small scoopful of tablets in a perforated plate in a 
shallow box, so that each of the fifty perforations holds one tablet. 

Method of Costing—Unit or Single Output Costing is par¬ 
ticularly suitable. The unit of cost is normally per 1000 
tablets ” ; but for bulk suppUes it may be “ per kilogram ” of 
tablets. Batch Costing is also widely used. Because of the 
extensive range of medicinal tablets now being produced, often 
incorporating ingredients of very high cost, batching is of great 
importance from the CJostmg viewpoint. Strict lahorato^ 
control is maintained during mixings, and any a^ysis ^mple 
rejected is tied up with its particular batch, and the whole of 
that batch rejected. Thus, the Costings Department, havmg the 
necessary details of batch mixings, is able to produce ac^te 
costings, together with statistical details of immense value m 

similar ranges of production. ^ 

Procedure for Costing, (a) ifotenofs.—The control of 
ials involves the special care mentioned on page 42, and it is tiot^ 
for issues to be made in batch quantities of suitable s^e, so that 
the theoretical weight and actual production we^ht by batchra 
can be recorded and checked. The weight 
delivered to bulk storage is recorded by the 

fheinff minimised, a statistical summary should be 


This should include figures in respect 
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every production order, and, if production is in long runs, the 
figures should be reported and recorded daily. The following is a 

suitable form: 

Schedule of Production and Process Losses. 


Tablets, Stock Card No, 291. Cost Period No. : . 


Cost 

Period 

3. 

TD. 

No. 

Nomi¬ 

nal 

No. 

Actual 

Tab- 

letted. 

! i 

1 

1 

Loss. 

% on 1 
Nonu { 

1 

i 

1 

P.O. 

No. 

1 

: Issued 
j Packers. 

Packed.: 

1 

1 

0 

>0 • 

• No. . 

Re¬ 

worked. 

1 

% of: 

Lc6&. 1 

19. 


OOO’s 



1 

i 


1 



' 

1 

Feb. 1 

432 

100 

99,576 

424 

0-424 

301 

i 99,576 

93.500 1,076 

1081 

980 

91 ' 

2 

432 

200 

198,000 

760 

0-380 

316 

; 50,000 

49,475 625 

1-050 

499 

95 : 

8 

441 

100 

99,624 

376 

0-376 

321 

, 120,000 

119.10<3 ' 900 

0-750 

.846 

94 

13 

445 

100 

99,642 

358 

0-358 

1 

333 

1 

, 100,000 

99,20t) 800 

0-800 

! 768 ; 

96 1 


1 

SOO 

1 496,843 

1 

1,918 1 

0-383 1 

1 

j 

1 369.576 

366,275 , 3.301 

0-893 

3,093 : 

1 

93-7; 

Cost 



1 

1 

1 1 
, 1 

! 

i 

1 

• 



1 


Period 




1 1 

1 1 
1 

1 1 


4 

1 

% 


1 


4. 


1 


1 

1 1 

1 1 

1 1 

1 

1 i 

1 

1 

\ 

X 

r 

1 

i 

1 

1 1 


Feb. 16 

1 

1 


i 

(Schedule conticnes aa abore) 

1 

1 

1 

1 

1 

1 

1 


Alternatively to having a schedule for each line of product 
made, the schedules can b^e prepared for each size of tablet of 
similar category, and for each type of pack. 

(b) Labour, The operatives complete Time Sheets, showing 
time spent on each batch or production order, which are abstracted 
in the Cost Office, When there is a continuous production of a 
single product, this may be unnecessary, as analysis of the wages 
will give the cost, Owdng to the care required for medicinal 
products, it is usual to have each batch numbered and an indication 
of the operatives responsible. The time records of operatives and 
machines are necessary when shop overheads are recovered by 
hourly rates. 

(c) Overhead Ezpeusea. It is necessary, for accurate costing, 

that machine and shop overheads be carefully apportioned, so that 

machine-hour and labour-hour rates can be determined. The use 

of a Register of Plant and Machines facilitates the ascertainment 

of the annual charge for depreciation. There are examples of 

suitable rulings for such a register on page 126 of Cost Accounting 

and Costing Methods, and on pages 150 to 152 the principles and 

metho^ of computing the rates are given. It is better to exclude 

any charge for interest on the capital values of the machines. 

General shop overheads may be separately recovered as a labour- 
hour rate. 

^ example of the application of machine rates to a particular 
production order is as follows ;— 

^ costing period No. 7 the analysis of machine usage times on 
Production Order No. 274 were found to be as stated in the first 
coumnof the table on page 174, The ascertained machine-hour 
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rates are entered in the second column; and the charge to P.O. 
274 is extended into the third column. 


Tablet Produetion Order No. 274. 


Schedule of Chargee per Machines Uaed. 


Machine or Plant. 

> - 

Time 

used. 

1 

Rate per 
hr. 

1 

Charge. | 

1 



Htb. 

1 

d. 

£ 

t. 

d. 

Mixers .... 


600 

2-25 

5 

12 

6 

Sifter, Automatic 

• 

35 

0-76 i 


1 

7 

R.P. MiU .... 


150 1 

2-50 < 

1 

11 

S 

"Bnd Runner Mill 

• 

950 i 

2-50 

9 

17 

11 

Gas Oven .... 

A 

1,740 

1-85 I 

13 

8 

8 

Rlectric Oven 


3,380 

100 

1-75 

23 

18 

4 

Mitchell Oven 


8-30 

3 

9 

2 

Tableting Machine (Rotary) 

1 

A 

8,020 

3-45 

115 

1 

6 

9 





|£173 

4 

m 


It is not desirable that the wages of direct labour tending the 
machines should be included in the machine-hour rates, as workero 
at different rates of pay may operate them firom time to t^e. 

Process Losses. —reconciliation is effected between issues of 
materials for theoretical outturn per batch and the actual weight of 
(a) good tablets passed to store, plus (6) weight of broken, dirty 
or contaminated tablets. The difference between theoretical and 
actual weight so ascertained is the loss by the sli^t spillage in tlw 
hopper or flow into the compressing moulds. Some of this dust is 
recovered and reworked, but some is completely lost. Compaq 
tive records of dama^d tablets, and of spillage loss are main¬ 
tained for control purposes. This is particularly importuit when 
the ingredients are of high value, or of a type necessitating 
meticulous safety control. 

In the later stage of filling into bottles, etc., a s im ilar recon¬ 
ciliation of quantities, and losses has to be effected. 

Cost Sheets.—It is customary to prepare separate Cost Sheets 
for each kind of tablet, and for each production order. Fot 
continuous production of one line a single Cost Sheet for tiie fdu 

cost period will suffice. , j • . 

lie example on page 176 refers to tablets made and filled mto 

bottles, corked, waxed and labelled. Another illustration ^pean 
on naffe 47. headed Process No. X. 
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Frodaction Order No.: 397B, 

Sod. Co, Tablets, in bottles of 100. 
Corked, waxed and capped. 


Cost Sheet. 

Oort Period: Jfo, 4 


1. PROCatSS 0091S. 

Infredienis, 

Obemieal A. Aa Uateriab Abetraete . 

tt »» ♦ 

»i 0. ,, , . 

i« t* ♦ 

Starch ,, 

FlaTooiing „ 

Colonring „ „ 

Total IngcedientB oort (process lose. 

clnded). 

Labour. 

Miziiig, etc.. 

Drying. 

Tabletiiig. 

Total direct labour cost 
Faetofy Overhead Expenses (Processes). 
liixiag^^ mau’bra. at per hr. . 
Dxy^ 720 man-hrs. at S’30d. per hr. . 
Killing 230 man-hrs. at 2’50d. per hr. . 
Tableting 4470 man-hrs. at 3'4Sd. per hr. 
General 7300 laboor-hia. at P60d. per hr. 

Total prooen OTerbeade 

Total fectory cost of tablets . 

1. pacezho Costs. 

Materials, as Materials Abebacts. 

Bottles, tnrfndhig 0’6% wastage . 

Oo^ „ 0-63% „ . 

Wool. 

Wax. 

Screw cape. 

Total packing materials 
Labotir, as per labour Abstact. 

TjabelHng. 

HDJne. 

Oorkfag. 

Wax dipping. 

Capping. 

Overheads, 20% on direct labour 

Total cert of tablets bottled . 

3. D»atoh (cartons, cases, banding, stencilling 

baodllxig) ♦ , 

4. ADMDrai&ATTVB OVERHEAD EXPENSES, 10% On 

of filled tablets • ■ . . . 

Total cost .... 


%ln. 


on cost 


6503 

406 

13 

73 

16 

830 


Prodnction: miUion Tablets. 






2 | 8 

4 



343 0 0 

988 10 6 
330 1 6 

295 0 

216 9| 


Total. 



3 


2,188 


840 



Per 100. 


pence 


2-901 


1197 


0-279 


4-377 


16-680 





























CHAPTER XXX 


MANUFACTURE OF SUGAR CONFECTIONERY 

(SWEETS) 

The confectionery which is the subject of consideration in this 
chapter consists of boiled sweets, caramels, pastilles and other 
sweetmeats. In the case of chocolates there are additional 
operations, and although much of the manufacturing and costing 
procedure about to be described may be applicable, it has been 
found convenient to devote a separate chapter to chocolate- 
making. 

Man^acturing Procedure —The basic methods and recipes in 
the making of sugar confectionery are applicable to both small and 
large manufacturers, but with increase in output, departmentalisa¬ 
tion Msumes more importance, and costing involves more 
analysis. As considerable variations- of detail must necessarily 

arise, the manufacturing and costing procedure given is treated 
in a general maimer. 

Recipes. A Recipe Book is kept, and contains details of the 
lines produced. In particular there is a full description of the 
product and the ingredients required. There is a specification for 
each ingredient, the weight necessary for each batch and the size 
of batch which wfil be worked to produce a stated weight of 
fin^hed product. The recipe describes the method to be followed 
and the appropriate boiling or cooking times and temperatures. 

In some instances statistics of losses in preparation, mixing and 
proc^smg are recorded in the recipe book, based on experiments 
and these aasist m the general control by affording a comparison 
with the actual losses revealed by costing. 

Materials. The receiving and storage of raw materials follow 

procure m the use of Goods Received Notes, 
fesue Requisition No^, Stores Bin Cards and Stores Ledge^ 
Accounts. Issues of batch quantities of ingredients appropriate 

of ^ f® production may be the subject 

pL requisition by the manager of the department 

concerned, or m larger firms by the Planning Department. 

Ihe chief m^^ents are various grades of cane sugar (white 

bSr Sin? chocolate powder, butter, ^cocoa 

butter, gelatme, biscmts, a variety of nuts, honev raisins irinir 

* ®o°®iderable number of flavourings 

N 



Liquorice Room. 
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Packing materials assume important proportions and include 
waxed paper, cellophane, greaseproof paper, used for wrapping 
the sw^ts; various assortments of paper “ cups ”, tinfoils, 
decorative wrappings and labels; cardboard boxes, ribbons, tape 
and boxing materials; jars, tins, canisters, bottle neckbands, 
labels; cartons, and wooden boxes. 

Stores Control. It is necessary to maintain the usual Bin Card, 

or Stock Card Records of receipts and issues for the main store 

raw materials. There should be a physical check at least 

monthly, so that the records provide a reliable perpetual 
inventory. 

In a large factory with a considerable number of producing 

departments it is sometimes the practice to issue materials from 

the main store to a department agamst the requisitions in bulk 

by the foreman, who is responsible for accounting for these stocks 

and his production. When this is the case, the foreman should 

keep a departmental Record Card of each type of material he 
receives, as shown on page 178. 

This form shows the balance held at the beginning of each 
four-weekly period, the quantities received, and requisition 
numbers. At the end of each period each card is totalled The 
phpical balance is checked and entered, and deducted, so that the 
balance IS the usage for the period. Allowance has to be made 

^ I 1“ one well-known manufacturer’s 

method of control the closing quantities of departmental stock on 
hand are shown on a Monthly Stock Sheet prepared by the foreman 
and on the reverse side of this sheet the quantity of each material 
m course of production, or finished and not yet passed to the next 

process or Finished Stock Store, are recorded. This sheet is 
illustrated on page 180. 

transferred to a Stock Adjustment 

example for Boiled Sweets Department is given on page 1^ 
as IS also one for the Liquorice Department. ° ’ 

o Stocfe so arrived at are priced at the costs when issued 

yalues held in each department are available for the 
mo^hly departmental manufacturing accounts. 

o/ilfaienafo, whether finished, part-finished or raw 

TWer te accompanied by a Material^ 

adfiSf + .^"P^cate beuig passed to the Cost Office for 
The Departmental Stock and Process Cost Accounts 

matenala m that department, and at the end of each coetto^ 
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Monthljr Stoek Sheet (Obverse). 

Dept No.: . weduksday. Week ended : . 

The following is a complete list of Raw Materials, Esaenoee, Colour, etc., 
onlv (for nse in manufacture) in my room at 6 p jn. to*day. 


No manufactured Goods 
to be put on this side. 


Description of Goods. 


Starch, New . 
Starch, Confectioners 

Slab OU 
Flour 
Gelatine 
Gum Arabic . 


Scrap (if any) 


Signature of Foreman 
or Forewoman: 



Essences, Coioots, Etc 


Dale 


Posted in Ledger by . . . 

(Goods made in Room) or Stove, see over. 

—Add in writing any Raw Matenal in stock is not printed above. 
Add ^ y^ Wednesday. 
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Monthly Stock Sheet (Reverse). 

8tat« here the quantity and dMicription nf all maniifarturtNl 

Goode in your Room or Storrv 
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Stock Adjustment (Raw Materials). 


Bept.: Boiled Stoeeti. 


Four weeks ended : ZSih Jan., 19 


Raw Uaterisl. 


Opening 

Stock, 

1/1A9... 


Qnantataes 

ReceiTed. 


Total. 


Closing 

Stock, 

S8.1.19.. 


Used. 


Sugar. A. 

„ finished and partlj finished 
stock conrerted to raw matArifti . B 


Glacoee, Sjnipa, etc. 

^ « 

A 

91 9* 

11 

do. 

B 

FUtouts 


« • 

A 

91 • 


do. 

B 

Colours 


• • « 

A 

11 • 


do. 

B 

All other raw 

material (specified) . 

A 

}1 11 

1 ) 

„ do. . 

B 


J 


The lines marked A are quantities improceased bat lying in the department and those marked 
B are materials in process or finisb^ and still held in the department. 


stock Adjustment (Raw Materials). 


Dept.: Liquorice Sveets. Foot weeks ended : ZSth Jan., 19 
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period any material still in process is similarly converted to the 
quantities in the form in which first received in the department. 

It has been found in practice that this gives very reliable 
stock figures. 

The Prodwing Departments will each be under the supervision 
of a foreman or manager. An important part of this official’s 
functions is close control of materials usage and the minim ising of 
process losses. It is not possible in the space available to describe 
all the methods of production, nor the actual operations for the 
many kinds of sweetmeats, but the following are representative ; 

Boiled Sweets Department. The main ingredients, sugar, 
glucose syrup and tartaric or citric acid, according to recipe, are 
mixed and boiled. Alternatively, a high proportion of cane-sugar 
is used, so that during the boiling process part of it is changed to 
“invert sugar” by the addition of “cream of tartar”, and 
accordingly a reduced quantity of the already “ inverted ” 
glucose syrup is needed. The following methods are used ; 

(o) lie boiling may be in simple open pans over an open fire, 
usually gas. It is claimed that this simple method results in a 
better flavour and a clear and transparent sweet. There are also 
boilings in vacuum vessels; and a speedy method of passing the 
ingredients over coiled heated tubes in a special boiler. 

The boiled liquid is usually run or drained off into large trays, 

and at this stage flavourings and colouring matter, and any other 

admixtures, are introduced. Whilst still liquid, the mixture is 

emptied on to a large cooling-slab, and worked into a semi-solid 

mass. In tlM state the mass is gradually pressed or rolled into a 

shape wd width suitable for passing into the receiving opening of 

a shapmg machine. In this machine there is an automatic device 

for stamping the sweets to shape from which the sweets emerge, 

but not quite separated from one another. The strip of sweets 

pa^ though a separating device, and the “ dropped ” sweets are 

collected for transference to a wrapping machine, of which there 

are several kinds. Sometimes they are wrapp^ by hand, or 
packed unwrapped. 

(6) ^ another Dropping ” method the boiled mass is passed 

tmough a pan of rollers, which have a moulding action on account 

ol aliped depressions or moulds on their surfaces. The shaped 

sweets are popped ” by being passed through a revolving 

separatmg machme. The rollers may be operated by hand or by 

power. The dropped” sweets are then passed through a 
wrapping machine. ® 

^ the Hansella Process each sweet is formed individually, 
ine boiled ina® passes between two vertical revolving wheels, in 
^ of which there are opposing sets of half moulds attached to 
pnngs. As the stnp of the prepared mass passes between the 
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wheels, the two half moulds spring together and shape individual 
sweets. The sweets are collected and fed into a machine, which 
wraps them in small pieces of paper in a twist or folded manner. 
The finished sweets are then passed to the packing section. 

Several wrapping machines operate with vertically operating 
wrapping mechanism, but one type is a horizontal circular 
revolving plate in which are holes the size of the sweets. The 
operator spreads a number of sweets over the surface so that a 
sweet rests in each hole, and as the plate moves round each sweet is 
automatically twist-wrapped in small pieces of paper. 

(d) A particularly simple method of shaping after boiling is 
used for rectangular mints The liquid mass is poured into 
shallow trays, just deep enough for the desired thickness of the 
sweet. A rectangular frame of nearly the same size as the tray, 
and fitted with a small rectangular mesh, is pressed on to the 
cooled mass. This cuts the sweetmeat into the size and shape 
known as oblong “ plastics ” or pieces, after which these are 
separated and fed to the automatic wrapping machine. 

(e) If any of these sweets are used as “ centres ».c., covered 
with, say, chocolate, etc., the covering is done in another depart¬ 
ment and the wrapping is usually eliminated. 

It will be seen from the above described methods that the 
manufacturing operations resolve themselves into boiling; 
** dropping ” ; coating or covering if used as “ centres ” ; wrap¬ 
ping and finally packing in bottles, boxes, etc. 

Caramels DepartmerU. After boiling of the ingredients, the 
mass is run or rolled into the desired thickness and size suitable for 
cutting into familiar shapes by hand or mechanically. The plain 
caramels may be packed on layer papers unwrapped; or they may 
be passed through a machine wMch wraps the caramels indivi¬ 
dually. The caramels are packed in stock size boxes, or in bottl^, 
canisters, etc., as may be adopted. Some kinds are coated with 
icing sugar or chocolate. 

Pastilles and Gums Department involve mixin g of ingredients, 
boiling, moulding, stoving and usually crystallising in the case of 
pastilles. Owing to moisture allowed to be absorbed there is a 

process gain in weight of 10% or even more. 

Chocolates Department, If the chocolate powder is manu- 
factu^ from the raw cocoa beans, the processes of cleaning the 
beans, roasting and nibbing (to remove the husks or shells) are 
involved. The product at this stage is cocoa nibs. Sometimes 

several kinds will be blended. , .jv. • ^ 

The cocoa nibs after blending, grinding and sift^ are 

in a melangeur with sugar, cocoa butter (obtained fix)m 
cocoa nibs, and then pressing the viscous “ mass V from which the 
excess fat emerges as cocoa butter), and any desired flavouring. 
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The mixture is passed through steel rollers, thus producing a 
thick paste, after which further cocoa butter is added. The 
mixture is ^en further refined by rolling or beating in a vessel 
known as a conohe, which gives this process the name of 

“ conching 

The chocolate may then be moulded for sale as block chocolate 
in a great variety of shapes. In this form it may be plain, or may 
incorporate milk, nuts, raisins or other tasty ingredients. The 
moulding is a lengthy operation requiring a machine for feeding 
the warm soft chocolate to the moulds passing under it. The 
filled moulds pass on a conveyor to the wrapping and packing 
department, cooling on the way. 

The chocolate may also be used for enrobing, t.e., covering or 
coating centres. Common centres which come to mind include 
Creams, biscuits, caramels, nuts and nut mixtures, marzipans, 
toffee and sometimes sugar encased liqueurs. It will be apparent 
that “ centre ” making involves a variety of manufacturing 
operations. 

Smaller manufacturers will generally commence their chocolate¬ 
making from the stage of buying in chocolate already prepared. 

Assortment Confectionery. When the manufacturing of “ self 
lines ” or individual varieties of sweetmeats has been completed, 
it is sometimes the practice to box a ntunber of each of selected 
varieties as an assortment ready for sale by the retailers. This is 
particularly so for chocolates, caramels, gums and pastilles. 

Method of Costing. —^The popular method of costing in this 
industry is Batch Costing, using the cwt. as the unit. Some 
makers take the opportunity of introducing current costs of 
important ingredients so that the final figure is a cost of greater 
utility to the management for price fixin g. In the author’s 
opinion this is a most unsatisfactory departure from the principles 
of costing and vitiates the possibility of reconciliation between the 
Cost Accounts and the Financial Accounts ; nor are the costs true. 
Batch Costing with the use of actual component costs is con¬ 
venient and satisfactory. 

The industry lends itself well to Process Costing or depart- 
mentally to Unit or Single Output Costings, and in both cases the 
unit of cost can be maintained as a cwt. or as 100 lbs., the former 
being the one used most. 

Procedure for Costing. — McUerials, These are issued from 
Stores against Stores Requisition Notes issued by the production 
department concerned {e.g.. Boiled Sweets, Caramels, etc.). These 
requisitions are based on the Production Orders issued to the 
departments, and may take the form of a demand for each ingre¬ 
dient as per standard recipe for so many batches. It simplifies 
records if each department and each product is assigned a code 
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reference number. The Production Order and Stores Requisition 
Notes subsequently go to the Cost Department to provide data 
for debiting the Cost Account of the product concerned. 

Materials other than ingredients, e.g., boxing or enrobing, will 
be issued against Stores Requisitions in the usual manner. 

The procedure is the same whether daily, weekly or quantity 
production orders are used, as in any case the Requisition Notes 
will be sent daily, for pricing and abstracting, to the Cost Depart¬ 
ment. 

The details of stores routine, and pricing of materials are fully 
described in Cost Accounting and Costing Methods, Chapter V, and 
on page 159, a method of preparation of these costs for debiting to 
the Process or Batch Cost Account. In the eighth edition of that 
book, on page 31, are given the considerations which have to be 
taken into account when determining the maximum and minimum 
stock to be carried for each kind of material. 

In the case of bulk production, in which the processed materials 
proceed from the first department to another for further pro¬ 
cessing {e.g., raw cocoa beans issued to the Cleaning Department, 
pass to Roasting and Nibbing Process, then to the Grinding 
Department and so on) a materials production sheet or card may 
accompany the material to the next department concerned, a 
carbon copy being sent to the Cost Department. This enables the 
cost accountant to record the process loss, and to arrive at the 
cost of the emerging product at each stage. 

\yages Costs. Piece rates are usuallj- paid, although time 
rates with an output bonus appropriate are not uncommon. Work 
tickets provide the cost accountant with such details as production 
order number, output of units produced, hours on each. The 
procedure is the same if production is done by teams. 

W hen there is indirect labour the cost may be apportioned in 
each department proportionately to direct labour on each pro¬ 
duction order; or it may be included in the factory overhead 
expenses for the respective departments. 

In the Cost Office the details are abstracted in a form con¬ 
venient for posting to the Cost Account concerned. 

Factory Overheads. These are analysed to secure departmental 
totals. These totals are then used as a basis for determining 
recovery rates expressed as a cost per cwt.; a rate per labour- 
hour ; or as a percentage on direct wages. In departments where 
production is highly mechanised, a rate per machine-hour or 
plant-hour is more suitable. 

The many points to be considered in making the departmental 
analvsis are fullv explained in Chapter XI of Cost Accounting and 
Costing Methods] and in Chapter XII the considerations as to choice 
of recoverv rates and their calculation are dealt with in detail. 
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Administration overheads are applied as a percentage on cost 
or as a rate per cwt. The method of applying a ^rcentage on 
selling price, which is sometimes used, is not satisfactory. It 
virtually becomes a rate of “ what the price will bear ”, and in 
any case selling price is not a measure of administration incidence. 

Sdling and distribution expenses may be recovered satisfac¬ 
torily by a dual charge; (a) a rate per cwt. to cover all selling 
costs which are common to all lines, i.e., the central administration 
expenses, (6) a rate as a unit or percentage charge for any special 
selling costs such as advertising the line, samples and travellers’ 
commission. 

For control purposes analysis of selling and distribution costs 
may be by classes; areas or d^tricts ; salesmen and agents ; and 
recovery by apportionment resolved into a unit (say, per cwt.) 
charge to each line of product, or a percentage on value. 

Consideration has to be given to such factors as units, weights 
or values of turnover ; number of transactions, distance and nature 
of distribution; and the relationship of sales turnover to the 
potential market. It follows that, whatever analysis of sales 
turnover is adopted, the same basis must be applied to analysis of 
costs of selling and distribution. 

Cost Sheete. —^A separate Cost Sheet is prepar^ for each line, 
and summarises the costs of the batches or quantities produced 
in each cost period (weekly, fortnightly or monthly); or, if more 
suitable, for each bulk production order or sequence of batches. 

It is useful for re^y comparison to prepare a columnar 
summary of the costs per cwt. for each kind of article produced, 
covering a period of six or twelve months. An example is given 
on page 189. 

A specimen Cost Sheet for caramel-making costs is shown on 
page 188, and one for chocolate on page 61. 

When the product consists of an assortment {e.g., chocolates 
with various centres; caramels made from different recipes and 
flavourings; pastilles or gums of assorted shapes and flavours), 
the costs of the individual items are first ascertained, and such costs 
form the basis of the ingredients charged for the assortment. The 
costing is completed by the inclusion of the wages for packing 
into boxes or jars, etc., and the addition of administration, selling 
and distribution overheads. The completed C!ost Sheet will be in 
similar form to that given on page 188. 
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Cost Summary. 


Vntrrapped Ccnmdt^ Retipe No, 3. 

Packed in boxes of.lbs., in oaters of 113 lbs. 

. Total oatpnt. 


Ko. of batches made 


Cost pedod No. 


Weight. 


Cwts. lbs. os. 


Ingredients. 


Giaooee 
Condensed Milk 


Cocoa Batter 
Cornfloor 


Total 

Process Loss in Cooking, etc. 
Yield .... 


Labcntr. 


Bofling 

Cottiiig 


l>epartmeDtal OTerbeads 
Department cost 


Packing Depvtmeoi. 
Layer paper 
BooiDg material 


Departmental Orerbeads 


Ad] 


ill II 



Fact <»7 cost 

istratioa ..% on factory cost 

.per cwt. 

tion .p^cwt. 

Total cost 


Arerage 

Price. 


t. 


t. 


Total 

Cost. 


t. 


Per 

Cwt, 


t. 


Period. 


a. 



























Comparative Costs and Output. Caramels. Recipe 8. 
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C5HAPTER XXXI 


CANNING OF PEAS AND BEANS 

The canning of peas and beans on a large scale involves various 
preparatory operations which differ from those that apply to the 
canning of fresh fruits and vegetables. In the latter commodities 
the process of preparation in each case follows substantially the 
same course—^viz., topping, tailing, cleaning, and stoning, as 
detailed in Chapter V, but for peas and beans the processes of 
preparation before canning are carried out in specialised plant, 
mainly by mechanical methods involving very little hand labour. 

A. Canned Peas. —Peas may be canned either “ Fresh (i.e., 
immediately on removal from the pod, which must, of course, be 
done without delay after gathering) or ''Processed'' (i.c., by 
soaking dried peas which have been stored for a considerable time 
in bulk). 

Feesh Peas are canned in a short season in July, August and 
early September, when the crops of early or maincrop varieties 
are ready. The peas may be either “ Pulled Peas ” which are 
bought by the canners from farmers in 40-lb. bags (i.c., the pods 
have been removed from the vine in the fields by agricultural 
labour employed by the farmer); or they may be purchased on the 
vine by the cwt., and the peas are mechanically removed from the 
pods by a machine called a viner This throws out the vine 
and empty pods at one end, and ejects the shelled peas at the other. 
When the peas have been so removed from the pods they are 
passed immediately into the cannery plant for washing, sorting 
and removal of waste, after which the peas are carried, by means of 
small bucket elevators, to be either partially processed or directly 
filled into cans by mechanical fillers. In small canneries some of 
these operations are done by hand labour, but in the larger ones 
a high degree of mechanisation is essential for the rapid flow of a 
great volume of peas through the processes. 

I^OCESSED OR Dbiei) Peas. These are peas purchased in sacks 
by pickers from the farmers, who have already threshed and dried 
their crops. “ Pickers " is the trade description of the inter¬ 
mediaries who buy the dried peas and sort and grade them 
accor^g to quality and size. Some large canners have their own 
picking ” or grading department. 

percentage of waste is determined by sample test at the 

P^^^chase, and this determines the price paid, which is 

sc^ed so that the greater the percentage of waste the lower is the 
pnce. 
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The picker purchases either for (a) picking and grading for the 
purpose of canning, or packeting, or (6) pic^ng and grading for 
sale in bulk as dri^ peas to wholesalers or retailers in the grocery 
trade. 

The picker’s operations are done by hand or mechanicaUy as 
follows: 

(i) When picked by hand labour, the peas are run on to a 
table or moving belt, and the operatives sort into grades, and 
pick off any defective peas. 

(u) When graded by machines, there are two general 
methods : (a) The peas are fed into a rotating drum which 
sorts out the defective and misshapen peas by a system of 
needles or spikes; (6) the peas are run on to a shaking screen, 
and belt so devised as to sort out automatically the various 
qualities. In each case all dust and waste matter are separated, 
and the pickings (t.e., rejected peas) are collected and sold as 
waste for cattle fodder, etc. 


Costing Procedure. —(1) Fresh Peas, The cost of the peas 
delivered into the cannery is compiled in a summary imder four 
headings, (a) to (e) mentioned below. The use of d^e numbers 
facilitates this anaJysis. The costs consist of: (a) the invoiced 
prices of the fresh peas purchased; (6) carriage inwards; (c) 
carriage outwards on waste Mid swads; (d) wages of viner 
operators ; (e) appropriate overheads. From the total of these 
sums is deducted the amount received from the sale of swads and 
other waste. Separate summaries may be made for “ Pulled 
Peas ” and “ Vined Peas An average price per lb. or per cwt. 
is determined for the weight of each type passed into the cannery. 
Wages abstracts provide the analysis of labour costs. 

(2) Processed or Dried Peas. The cost of each batch purchased 
is ascertained. T his Batch Cost is built up from the reports 
made as each batch passes through the Picking Department. To 
facilitate this a code number is allocated to each batch or a 

purchase order number may be used. 

A specimen cost summary is illustrated on page 193. ^ 

The overhead expenses of the Packing Department are obtoined 
from the departmental analysis of total expenses in accordance 
with normal practice. UsuaUy these are recoTCr^ m co^ m a 
rate per cwt. based on an expense and production budget ot 
tonnage to be picked. The budget of expenses and tonnage may 

be revised monthly as the season pro^:es^. 

The total cost of each batch picked is thus obtam^, 
with the cost per cwt., and this forms the cha^ to th® 
Ac^unt for “ Canned Processed Peas ” as each batch is passed 

into the soaking tanks for canning. 
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Season: 194.../4... 


Dried Peas Cost 


Summary 


Batch Ko.: 64. Sample loss: 20-9%. 

Bate reed, into factoiy: 28.10.4... 

Bate picked: From Dec. 6th ib Dec. ISth^ 194... 


Qaantit7 poxchased 
Let$ :nckings 
Bostage 


Cwt. Owt. 

113 

33 

2 

- 24 - 31*2% 


Yield plcted peas 



Invoice 

No. 


Invoice 
Bate. 


Goods 
Beceived 
Bet No. 


A 266 24.10.4.. 

B 267 25.10.4.. 

G 184 23.10.4.. 


Z 316 
Z 318 
Z 325 


Cost per 
cwt* 

Weight. 

Total 
Cost of 
Batcli 

Sample 

Piel^sg 

Loes. 

Cwts. 

qr. 

lbs. 

t. d. 

1 




i 

H 

% 

44 0 

59 1 

0 

0 

129 


0 

18 

41 0 

48 , 

0 

0 

98 

In 


24 

47 0 

1 

6 ! 

1 

1 

0 

0 

1 

1 

14 

2 

0 

15 


113 


1 

0 

242 

6 

0 


1 0 

OommisBion . 

» 

5 I 

13 

iH 



Sack hire 

♦ 

1 


0 



Storage 

1 

* 

1 


El 



Haolage 

♦ 

3 

0 

El 


2 6 

BresaiDg charge 

14 

2 1 

6 



Picking 

, labooj 

!• 

• 

15 

El 

o 


8 6 

Picking Bept. Over¬ 






head (on yield) . 

37 

16 

6 






in 

8 

9 


Lees Sale of pickings: 








£ 

s. d. 





15 cwts. at 16a. 

. 12 

0 0 





7 cwts. at 25«. 

. 8 15 0 





2 cwta. dnstage 

• • 

— 





24 


£20 15 0 

20 

15 

0 


Batch total coat 


£298 

13 1 

9 

1 



«= per cwt. 

B7s. Id. 

ex Pickii 




o 
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The soaked peas increase in weight by about 90% to 100%, 
and because of this the cost of the total weight of the dried peas 
used, at the appropriate cost, is divided by the yield of processed 
peas in cans for each cost period. This gives a “ contents cost per 
can To this cost of prime materi^ are added the other 
canning costs which have been fully detailed in Chapter V 
concerning the canning of fruits and vegetables in general. With 
the exception of the special procedure outlined above the remain¬ 
ing items in the Cost Summary on page 34 follow the same Imes. 

B. Canned Beans. —^Beans may be canned in a variety of ways, 
including (o) boiled, with sauce ; (fc) baked with tomato sauce; 
(c) baked, with tomato sauce and pork and (d) curried. Boiled 
beans aie mainly the larger kinds of beans, and the baked beans 
productions are the smaller varieties. 

The preparatory operations before passing to the canning line 


are: 


(a) 

ib) 

(c) 

id) 

(e) 


Screening to remove impurities. 
Sorting into uniform sizes. 



Cooking by boiling or baking. 

The manufacture of meat sauce, tomato sauce or curry 
These are made in batches. 


On transference of the prepared ingredients to the Filling Line, 
the first operation being the filling mechanically of cans with 
beans, sauce and pork. The cans are then cappcMi and travel to 
the sterilising retorts by conveyors. After appropriate heat 
sterilisation the cans are stacked and in due course labelled and 
packed into cases or cartons. 

Method of Costing. —^The use of process costing is appropriate, 
or Unit or Single Output Costing can be used by the application of 
ratios for types and sizes. 

Procedure for Costing. — Materials, The beans are received 
into store in sacks. Each grade is kept separate, and receipts 
and issues are recorded accordingly. Goods Received Notes and 
Issue Requisitions are used. Screening and sorting daily records 

are made of the weights. 

In the department preparing the sauces m accordance wito 
recipe or specificatdons, daily records are maintained of the 
batches of each kind made. The cost of pork, when wiU be 

based on the prepared cost, as shown by the “ Meat Preparation 
Account ”, of which an example is illustrated on page 118. 

The cooked beans and sauce, issued m batches, are the subjwt 
of production notes which enable the cost accomtant to make 
proper debits to the Canning Cost Account, tom w^ch a 
Sh^ is prepared for each four-weekly c^ period. The mmter 
of cans filled tom each batch is recorded to determme the yield. 
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The ingredients cost per dozen or per 100 cans is thereby ascer¬ 
tained. 

Direct Labour should be sectionaUsed for each process involved. 
The sequence is as follows : 

(а) Unloading and storing. 

(б) Screening. 

(c) Sorting. 

(d) Soaking. 

(e) Baking (or boiling) and delivery to Filling Boom. 

(/) Preparation of sauce and delivery to Filling Room. 

(g) Preparation of pork and delivery to Filling Room. 

(A) Filling and capping. 

{%) Sterilising. 

(j) Trucking. 

(k) Stacking. 

(Z) Labelling (or finishin g). 

(m) Packing into cases, and sealing cases. 

Indirect Labour is charged as a general percentage on direct 
wages in each department. 

Items (a) to (e) will give the labour cost per x ” lbs. of beans, 
and from the ^own weight of beans per can a labour cost per 
dozen cans can be calcalated. Items (/) to (m) will cover the hand¬ 
ling of “ X ” no. of cans, to give in turn the labour cost per dozen 
cans for these sections. The varying sizes of cans are brought to 
a common unit for the purpose of cost apportionment. 

Factory Overhead Expenses. These are apportioned indivi¬ 
dually to departments of the cannery, so that the total for bean 
canning may be correctly assessed. The Bean Canning Depart¬ 
ment expenses must be further divided into two sections, t.c., 

(a) Bean preparation and cooking, sauce and meat prepara¬ 
tion and cooking. 

(b) Filling, and processes to packing. 

The special features concerning the methods available for 

determimng the basis for recovering these overheads are described 
on page 32. 

Cost Sheets. —In each four-weekly cost period a separate Cost 
Sheet should be prepared from the ascertained departmental costs. 

is required for each variety or type of 

product. In effect these Cost Sheets are summaries of the 
mmvidual batch costs of all batches canned in each period, 
ii^e costs are shown in three columns : total cost of each item ; 
batch cost; and umt cost, which is usually 1 dozen or 1 gross. 

A specimen Cost Summary for beans in tomato sauce, with 
pork, IS given on page 196. 
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Four weeks 


Size Cans 


Summary Cost Sheet. 

Canned Beans, in Tomato Sauce, with Pork, 

Cost Summary. 

ending. Batches made ... 

Total cans filled 

. Yield per batch... 



Total 

Batch 

Per Bozen 

Cost. 

Cost. 

Cans. 



The above is compiled from the detailed Cost Sheets for each 
batch; it may be arranged to incorporate the details, as for 
example in the one illustrated on page 34. 


1b 











CHAPTER XXXn 


THE LAUNDRY INDUSTRY 

Lattndries vary considerably in character and size. Some have 
been equipped to handle special kinds of work, such as that for 
large hotels, hospitals, public institutions, and military camps, 
but by far the greater number cater for a more varied local 
demand. The plant, machinery and facilities employed by the 
more advanced laundries are highly specialised, with corresponding 
division of labour. 

In 1926 the most important trade association for the industry, 
the Institution of British Launderers, published a brochure 
describing a system of cost accounting for laundries, and it is 
unfortunate that more serious attention has not been given to it 
by the industry in general. It is probable that war-time require¬ 
ments as regards prices have resulted in many launderers becoming 
more cost conscious. 

The method of costing described in this chapter is a practical 
one, and not unduly complex. It affords a means of establishing 
reasonably reliable costs, and avoids the misguided practice, 
adopted by many in the industry, of relating expenses to turnover 
as a measure of weekly or monthly efficiency. In addition to 
the advantage of knowing the correct cost of laundering various 
domestic articles, the cost system provides the basis for deter¬ 
mining the incidence on costs when bulk work is done for hotels, 
hospitals, schools, and other institutions. A very large number of 
lawdries depend on such work for the maintenance of an econo¬ 
mic level of production. It is undertaken almost exclusively 
under special contract terms, and w hils t such work is often 
necessarily sought at lower prices to secure balanced production, 
it is important that costs at least should be covered, otherwise, 
instead of lowering the incidence of costs on ordinary work, the 
latter will be, in effect, subsidising the contract work. 

Laundry Operations and Processing. —The operational pro¬ 
cedure is, broadly speaking, common to all laundries. The 
articles to be washed, which have been collected or received from 
custom^ in bimdles, boxes, hampers, etc., are carefully checked 

m the Sorting Room, and are marked individually for identi¬ 
fication. 

Marking. The most common procedure is to mark each 
article with a reference number allotted to the customer, using 
marking ink. The mark may be made by hand, by the use of a 
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rubber stamp, or by a small machine. Some laundries use cotton 
labels, which are attached to the articles, and this method is used 
if the material is incapable of direct marking. Some advanced 
laundries stamp bold letters or figures with a fluorescent mark 
which is invisible except when the article is placed under a special 
lamp. The special marking machine and lamps are installed at 
convenient positions in the receiving room, and also in the room 
in which the finished work is re-assembled for return to customers. 


Sorting, The first sorting, which takes place as the articles 
are checked in, is usually effected by dropping them into a series 
of bins, baskets or other receptacles—e.g., separate ones for 
collars, socks, coloured cotton or wool, etc. A few laundries are 
equipped with a transporter belt, or series of three such moving 
bands, upon which the articles are placed after checking in. When 
three bands are used they carry respectively cotton, wool and 
silk articles to the room when they are prepared for washing. If a 
single belt is used, the articles are remov^ by sorters into appro¬ 
priate bins. This sorting is necessary, as washing treatment 
varies according to the material of which each article consists. 

Washing Machines, Woollens, sOks and cottons are dealt 


with separately, and regard is paid to separation of coloured 
articles from white. 


The articles are carefully and skilfully packed into a cylindri¬ 
cal container in the machine. This container is perforated and 
revolves horizontally in the water which flows intermittently 
through the machine. Soap or a chemical equivalent is used, 
until the final rinsing with water alone is introduced. Batteries 
of these machines are used in the larger laundries. The work is 
both heavy and skilled, and normally is done by men, and the 
operation is carefully timed according to the nature of the articles 
or materials being washed. 

Hydro-Extractors. The articles are unloaded from the washmg 
machines, and transferred to “ hydro ” machines, which, revol^mg 
on a vertical axis, extract the water by centrifugal force. This is 


called “ rough drjing 

Subsequent treatment depends on the nature of the articles 
and materials. For example, some may be passed through a 
further drier. Simple suspension in a diyrng room may be used, 
but more often, especially vrith heavier articles, these are cUpprf 
on to a moving rail which conveys them slowly through a suitably 
heated and ventilated chamber or drier umt. Other articles not 
requiring this second form of drying treatment are transferred to 
the steam presses of various types for particular work; to the 
calendars, which are steam heated and may be single-roUer 
(Decoudin) or multi-roller pattern; or to the Hand Ironing 
Room. Some articles may be starched first. It may be observed 
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that the steam presses are built for special purposes, thus for 
shirts the unit consists of five separate parts to press sleeves, 
collar, etc. Also the calendars may be very wide, enormous 
machines {e.g., to take two bedsheets abreast) requiring teams of 
girls to feed the articles smoothly to the rollers, and another 
team to take from the machine at the opposite side; others 
may be smaller and lighter machines to handle smaller 
articles. 

Packing. The finis hed articles are transported to the Packing 
Room. Here there are a large number of adjustable racks of 
shelves on to which the articles are sorted according to markings ; 
or a series of tables or fixed bins may be used. Each customer’s 
heap is checked, and suitably packed for despatch. 

Ddivery. The packed finished laundry hampers and parcels 
are transferred to the Despatch Room, where they are sorted by 
districts, depots, etc., corresponding to the delivery rounds. 
Large laundries maintain a considerable fleet of delivery vans, 
the operation of which necessitates careful organisation. 

Method of Costing. —^Process Costing is most suitable. The 
method of overall Unit Output Costing using the “ per lb.” unit is 
not sufficiently accurate. The use of process costing permits the 
adoption of cost units suitable to each operation or process, as will 
be described later. 

Procedure for Costing. — Wages. Wage rates in the industry 

are the subject of Trade Board control, and during war-time have 

been subject to the regulations of the Essential Works Order. It 

is necessary to make a departmental analysis of wages. When 

there are transfers of workers from one machine or department, 

as is required at times, the use of Time Sheets becomes necessary, 

and a Wages Abstract has to be prepared, in order that the 

correct charge can be debited to the respective Process 
Accounts. 

Materials. The usual methods of stores records and control 
^ used, as described in Cost Accounting and Costing Methods. 

Chapters IV and V. 

Services namely, gas, water, electricity and steam—form 
import^t items of cost in laundries, and weekly meter readings 

should be recorded. 

Plmd and Machines. A Plant Register should be maintained 

showii^ date and cost of installation, additions, and the appro- 

pi^te depreciation for each item of plant, in order that the correct 

c arge can be ascertained for debiting to the departments con¬ 
cerned. ^ 

DepartmerUal Throvghpvi. In order that unit costs may be 

various headings in the departments, daily 
records ol throughput are required. For examples see page 202. 
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Records Required. 

Number of items sorted by kinds of each group 
(woollens, cottons, silks, etc,). 

. Weight in lbs., separately, of cottons, woollens, 
silks, etc. 

Ditto ditto 

- Ditto ditto 

Number of ^ticles of each type passed through. 
Ditto ditto 

Ditto ditto 

Ditto ditto 

Number of items. 

It may be mentioned that many launderers have been satisfied 
to express costs as a “ per lb.” unit of cost for all departments for 
the purposes of general control. Such a measure of costs gives 
fallacious results, and the small amount of additional recording 
required to establish separate departmental unit costs is well 
worth while, particularly as costs so ascertained can be used in the 
preparation of three valuable statements : 

(а) A weekly or 4-weekly statement of total profit and loss 
by comparison of total costs with the total income for the cost 
period. 

(б) A weekly or four-weekly departmental statement of 
costs of the throughput for control purposes. This also reveals 
the effect of seasonal and other fluctuations. 

(c) A statement of actual itemised costs of laundering each 
individual article. This statement is an ideal one for control, 
and for deciding policy, in that it reveals the profitable (or 
otherwise) lines. 

Monthly Expenses Statement and Trading Account.—^This 

shows actual or apportioned expenditure in comparison with 
budget figures for each item of expense, and to facilitate inspection 
of results columns for variations from budget are included, for the 
cost period concerned. The introduction of cumulative totals 
for the year to date provides useful information as to progress of 
the trading position. For effective comparison this statement 
should be for each of thirteen four-weekly periods. In order to 
ensure correct analysis, it is advisable to use a classification 
numbering of the account headings to correspond with those on 
the statement. For a large laundry a classification on the lines 
detailed in Chapter IX of Cost AccourUing and Costing Methods 
will be found useful. An example of this statement is illustrated 
on pages 200 and 201. 

Departmental Costs. —^The production working and upkeep 
costs shown in the monthly expenses statement just described 
have to be analysed and apportioned to each of the production and 
service departments. This is necessary to establi^ (i) umt costs 


Department. 
Sorting and MArking . 


Hydro 

Drying Plant . 

Calendars 

Presses 

Hand Ironing 

Collar Pinisbing 

Racking and Packing 
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for each process or operation ; (ii) article costs by the application 
of the unit costs. 

The following list shows all the more usual processes, but it 
must be observed that the number of such processes through 
which an individual article passes will vary, and it is unlikely that 
any article will go through all the processes enumerated. 

Laundry Processes or Departments. 

1. Collection from Customers and Depots. 

2. Sorting : grading the laundry bundle into types of 
article—^woollens, cottons, silks, etc. Each class may be sub¬ 
graded suitably to unit washing procedure—e.y., woollens into 
blankets, shirts, undergarments, coats, suitings, etc. 

3. Marking: placing an identity upon each individual 
garment, irrespective of classification, so that the whole custo¬ 
mer’s bundle may be re-assembled after laundering. 

4. Washing Machines. 

5. “ Hydroing ”: rough drying by mechanical hydro- 
extractor to a stage ready for final finishing. 

6. Drying : generally restricted to woollen articles which do 
not require pressing by iron or machine. 

7. Starching. 

8. Multi-Roll Ironing : by calendars, whether with single 
roller or with several rollers. 

9. Pressing ; special presses are in use for particular kinds 
of garments—e.y., shirt units of five separate presses—but it is 
sufficient for costing purposes to group together as one depart¬ 
ment. 

10. Hand Ironing. 

11. Collar Finishing. 

12. Racking for Re-assembly of Bundles, and Packing. 

14. Delivery. 

For costing purposes the Departmental Grouping and selection 
of costing units recommended is as follows :— 


Department. 

1. Collection and Delivery 

2. Washing and Hydroing 

3. Drying 

4. Starching . 

5. Multi-Roll Ironing 

6. Pressing . 

7. Hand Ironing 

8. Collar Finishing 

9. Sorting and Packing . 


Unit of Cost Adopted. 
. Per Article. 

. Per Factor Unit-lb. 

Ditto 

Per Article Starched, 

. Per Machine Unit. 

Ditto 

. Per Unit Article. 

. Per Collar. 

. Per Article. 


definitions and explanation of the Cost Units adopted 
wul be given later when the respective Departmental Costs are 

considered. 
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Process and Service Departmental Costs. —These are dealt with 
in four groups :— 

1. Power and Heat, consisting of steam, gas, and electricity. 

2. Building charges, comprising electric light, rent, rates, 
insurance, repairs to buildings and depreciation. 

3. Plant and Machinery : maintenance and repairs, depre¬ 
ciation, insurance, engineers’ wages. 

4. Management Expenses. 

Power and Heai. The method of ascertainment of cost, and its 
allocation to the departments or processes concerned is illustrated 
below. 


Power and Heat Charges Apportion] 


II 



Charge for 
4-Weekly 
Period. 

£ 

(A) Steam : 

Fuel, coal ... 70 

Stokers’ wages . . 20 

Building charges per 

allocation . 7-25 

Plant charges per allo¬ 
cation . . . 58-00 

General charges per allo¬ 
cation . . . 20-88 


Total cost of steam 

raising . . 17613 

Total steam raised in lbs. 1,409,000 
Cost per 1,000 lbs. 30 000 pence. 


Charge for 
4-Weekly 
Period. 

£ 

(B) Gas : 

Consumption per 
MontlUy Trading Ac¬ 
count ... 5 


Cost per 1,000 cu. ft. = 54-0 pence. 

(C) Eixctricity : 

Consumption per 
Monthly Trading Ac¬ 
count ... 20 


Cost per Unit 0-50 pence. 


Allocation to Department (A): Steam. 4-M eekly Period No 


Steam 

Con- 

Department. sumption 

per Hour. 

Hours 

Run. 

1 

1 

Steam 

Con¬ 

sumed, 

lbs. 

Cost per 
1,000 lbs. 

1 

\ 

£ 

1 

1 

1 1 

1 

Washing and Hydroing 4,000 lbs. 
Drying Room . t 1,000 

Multi Roll Ironing . | 2,600 

Pressing . . • ; 2,000 

Hand Ironing . . 334 

Collar Finishing *1 "80 

140 

40 

160 

150 

150 

50 

560,000 i 
40,000 
420,000 
300,000 
50,000 
39,000 

30 0d. ' 

jy 

yy 

yy 

yy 

yy 

70-0 

50 

52-5 

37-5 

6-25 

4-88 

10,714lbs. 

1 690 11,409,000 

i i 

30-0d. 

176-13 


Similarly with Gas and Electricity according to cor^i^ption by meter 

reading, by estimate, or technical calculation. 


Further explanations as to the calculation of the cost of these 
services are given below. 
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Steam Costs, The allocation of steam costs depends on 
adequate records of steam consumption in each department. 
Where meters are not available the steam consumption per 
operating hour can generally be obtained from the machine manu¬ 
facturers concerned, and in particular cases the Research Bureau 
of the British Launderers R^earch Association is in a position to 
advise. Once known, the “ standard ” rates of consumption can 
be retained until circumstances change. 

The total amount of steam raised can be calculated by the use 
of a water meter (if necessary hired from the manufacturers) on 
the water inlet to the boiler; taking care to record all water 
entering the boiler from the feed tank, and returned hot water. 

On the basis of 10 lbs. of steam per gallon of water recorded, 
the steam raised is known. 

Alternatively, steam raising can be estimated from coal 
consumption records, and this method of obtaining approximate 
measure is common where other measurement is not possible. 
It is necessary to know the calorific value of the coal used, and 
to assess the boiler efficiency, generally 60-75%, depending on the 
type and age of the boiler. For example :— 

Assumed Boiler Efficiency 70%. 

Assumed Calorific Value of Coal 15,000 British Thermal Units. 



10'87 lbs. steam per lb. coal. 


Then coal consumption in lbs. multiplied by 10-87 gives the total 
lbs. of steam raised. 

Gas arid ElectricUy, Generally consumption of gas and 
electricity does not present difficulty. The local power company, 
if consulted, can provide adequate “ standards ” of consumption 
per operating hour for the machinery involved. It is usually 
possible for the consumption to be measured or technically 
calculated. 

Proeessing Costs of operating in each accounting period 
(monthly, quarterly, etc.) are shown in total by the Departmental 
Cost Summary and a series of production records and statistics 
are necessa^ before the departmental totals can be reduced to a 

cost per umt of work. These units of work necessarily vary in 
each department. 

W^^hing and Hydro Departmeni, The most common unit used 
in this department is probably the lb., but experience of many 
laundries has shown that this basis is unreliable. The period of 
time required for washing varies and falls broadly into three 
classes—c.g., silks, cottons, woollens. By appl 3 dng factors (to 
represent the difference in time taken by the washing cycle for 
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Buildings Charges Apportionment. 



Department. 


Area in 
sq. ft. 


%of 

Total. 


Washing and Hydroing 

Drying 

Starching 

Multi Roll Ironing 


_ V 

TTft.nH Ironing 
Collar Finishing . 
Sorting and Facki^ 
Collection and Delivery 
Power and Heat * 


500 

250 

150 

1,000 

500 

250 

100 

1,000 

1,000 

250 

5,000 


10 

5 

3 

20 

10 

5 

2 

20 

20 

5 

100 


£ 

18850 

94-25 

56-55 

37700 

188-50 

94-25 

37-70 

377-00 

377-00 

94-25 


Charge to 
Depart¬ 
ment for 
4-Weekly 
Period. 


£ 

14-50 

7-25 

4-35 

29-00 

14-50 

7-25 

2-90 

29-00 

29-00 


1,885-00 I 145-00 


♦ Allocated later over Productive Consuming Departments. 
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nant Charges Apportionment. 




*J m im 


Monthly 

Trading 

Account. 


Machinery and pla 
materials 

Machinery and plai 
wages 

Depreciation . 

Plwt insurance (say) 
Engineers* wages 

Total 


Department. 


Washing and Hydroing 
Drying • 

Sighing 

Multi Boll Ironing 


4;’; 


Hand Ironing 
Collar Finishing . 
Sorting and Packing 
Power and Steam * 


Value of 
Plant. 


£ 

2,400 

1,500 

600 




3,600 

300 

600 

1,200 

12,000 


30,000 


715 

260 

520 

130 

260 


%of 

Total. 


8 

6 

2 

25 

12 


55 

20 

40 

10 

20 



Charge to 
.Depart- 
ment for 
Year. 



100 


18-85 

56-55 

75-40 

764-00 


1,885-00 


Item 24a 

„ 24b 

27 
29b 

.. 21b 



Charge to 
Depart¬ 
ment for 
4-Weekly 
Period. 


£ 

11-60 

7-25 

2-90 

36-25 

17-40 

1-45 

4- 35 

5- 80 
58-00 


• Allocated later over Productive Consuming Departments 
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General Chafes Appoitionm^it. 



Charge for 
Year, 

Charge for 
4-Weekly 
Period. 

Monthly 

Trading 

Account. 

Stationeiy, factory . . - ! 

Collar replacements 

Telephones ..... 
Repairs to utensils .... 
Advertising ..... 
Bad debts . - i 

Office salaries 

Management salaries 

General expenses .... 
Stationery (administration) 

£ 

130 

13 

i 78 

130 

130 

65 

910 
1,300 
i 130 

1 130 

\ __ 

£ 

10 

1 

6 

10 

10 

5 

70 

100 

10 

10 

Item 7 
„ 8 
» 13 

„ 26 
„ 45 

„ 46 

„ 47 
„ 48 

„ 49 

» 50 

1 


KSaa^H 

232 

, 1 

Department. 

Wages 
for Year. 

1 

% of 

Total. 

Charge to 
Depart¬ 
ment for 
Year. 

Charge to 
Depart¬ 
ment for 
4-Wedtly 
Period. 

Washing and Hydroing 

Drying 

Starching . . • • 

Multi Roll Ironing 

Pressing 

Hand Ironing 

Collar Finishing . 

Sorting and Packii^ 

; Collection and Delivery 

Power and Heat • 

i 

1 £ 

229 

28 

28 

458 

143 

i 1^ 

142 
1,560 
260 

« 

8 

1 

1 

16 

5 

0*5 

05 

! 5 

1 ^ 

i 9 

£ 

24128 
30*16 
30*16 
482*56 
150*80 
; 15*08 

15*08 
150*80 
1,628-64 
271-44 

£ 

18-56 

2-32 

2-32 

37-12 

11*60 

1*16 

1*16 

11*60 

125*28 

20-88 

i 

! 2.876 ^ 100 

3.016-00 232-00 


• Allocated later over Productive Consuming Departments. 
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each class of work), to the weight of work washed, a total of 
" Factor-lbs.” wash^ is obtained, thus : 



2,876 

15,000 

165,000 


182,876 


20 
30 
50 

to Departmental Cost 
Summary, Col. 3. 


The above factors are examples only and may be extended as 
required. 

Drying DeparimerU, The unit of work generally used for cost 
purposes is the lb. weight of articles dried, and for practical 
ptuposes it yields reason^ly reliable results. If, however, greater 
accuracy is required the weight of work of each type may be ad¬ 
justed by ratio factors to allow for thickness of material, and size. 
Such factors can be assessed by tests as to drying time required 
and the amount of handling involved. The use of drying rooms 
and cabinets, or of mechanical driers, is almost exclusively 
limited to woollen goods. The mechanical drier is a heated 
structure through wluch on a winding rail run a large number of 
pulleys holding the damp articles. Thus, if a blanket suspended 
on the pulleys is large and thick, it may need more than one 
pa^ge through the drier. Tests applied to all articles laundered 
will detennine the time and space required by each, and with this 
mformation the articles can be classified into “ factor groups 
For sample, a woollen garment may occupy two pulley grips, 
and need to go twice through the circuit, and a factor 2-5 may 
^-pply—^-6.5 it would be rated on the basis of 2^ times the standard 
1 lb. unit, and bear the drying expense as if it weighed 2i times its 
actual weight. 

Starching Department, The unit usually adopted is an article 
starched. The total cost of the department, divided by the 
number of articles starched in the period, gives an average unit 
starching c(^, which, although not precise, owing to size and other 
variation, is sufficiently accurate for general purposes. 

Ironing ” Department. This is a department 
which IS heavily u^, and close control is necessary to ensure that 
prying costs of d^erent sizes and weights are properly assessed, 
ihis K particularly necessary because contract work includes a 
very h^h propo^on of “ fiat ” work, such as sheets, table-cloths, 
etc., aU of which are finished ” on these costly machines 

p 
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The number of articles of each kin d processed is multiplied 
by the appropriate factor, and the total number of “ Factor 
^ticles ” processed calculated. The total departmental cost 
divided by the number of Factor Articles processed gives the cost 
per Factor Article. 

Pressing Deparimerd, The procedure in this department 
follows precisely that of the Multi Roll Ironing Department, and a 
separate table of Article Factora must be prepared before the 
throughput disclosed by analysis of articles pressed in the period 
can be expressed in terms of “ Article Factors 

Hand Ironing Department, The articles ironed by hand in the 
modem laundry tend to become fewer, but nevertheless the 
method of establishing factors for each article ironed is necessary. 
The element of time taken to hand iron is easUy determined by a 
series of tests. With the table of factors established, the calcula¬ 
tion of the cost per Factor garment follows the method already 
described. 

Collar Finishing. In this department the departmental cost 
is simply divided by the number of collars finished and a cost per 
collar calculated. 


Collection and Ddivery. The most consistent unit for expressing 

the cost of this service is per article passed through the laundry. 

It is sufficient, therefore, to divide the total departmental cost 

shown in the summary by the number of garments laundered in 

the penod. Similarly with the SoHing, Marking, and Packing 
Department. 

Departmental Cost Summary on pages 212 and 213 shows 

the departmental totals divided by the appropriate production 

expr^sed m terms of cost units to disclose the cost per unit 
lor the period concerned. 


Su^a^ of Costs for all Articles Laundered.— This is a de- 

taded list of all articles for which the cost of laundering is required 
and shows the cost involved for each process or operation through 
which it has passed. The portion of such a summary is illustrated 
on pages 214 and 215. This has been prepared to show the cost of a 
smgle article of each kind, which is a useful guide to the manage¬ 
ment when laundry prices are reviewed. K desired, a similar fo?m 
can be used to show total costs for the period for all the articles 
laundered, ^d thereby secure reconciliation in totals with that 

is •’“SSS 212 and 213, but thi, 

supply of for^ is printed, incorporating aU kinds of 

and umt values, in the manner indicated 

only the columns headed cost ” then require to be entered 
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D^artmental Mrathly 


Cost FmioD Ko. 13, 



(«) 


(6) 

(e) 
(<0 
(«) 
(/) 

(f) 
(») 
(O 


wages (iDcliid^ van and 
ges of collection and de- 


tif«r7) 


Felta and •hAwtingn 
Water, eteetzicity and gas 
Varna and ateam . 


CoQeetiao delivery (ezdading 
wages and salaries) and depots 

Dyeil^ f-hnmtng mnA CTi t wvm - 

txact wock, OncL wages £31) 


S(HX} 

1<H» 

18-00 

70-00 

14-50 

11-60 

18-66 



173-66 


Thnxighpat of work 


Onst per Unit-of-Oost 


183,876 

factOT'Qia. 


0-33d. 


tector-lb. 


Jfotei.—<a) 
(*) 


5-10 




5Hn 

7-35 

7-35 

3-33 


30-33 


7476 

factOT'llis. 


1-OOdL 


I ^ 


factor>]b 


Starching. 



Scbednle, page 303. 


analysta. (5) and (e) Froni matpfials isaoed ahstrarts. 
(«) Itans 33 to 44, schfdnls, pages 300 and SOL 
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Summary of Costs for 



Washing 

and 

Hj-droing. 

Drying. 

Starching. 

1 

Holti‘BoQ 

TwwiiTtg 

PresBing. 

1 

J 

Cost per " XJnitKrf-Cost 

0230d. 

1-OOd. 

1-OOd. 

1 

0-004d. 

0-005d. 

Artides. 

1 Unit 
! Value. 

Cost. 

1 

Unit 

Value. 

Cost. 

1 

1 

Unit 

Value. 

Ccet 

1 

1 Unit 
Value. 

Cost. 

Unit 

Value. 

Cost 

1 

1 

1 

t 

1 

d. 


d. 


d, : 

. 

d. 

1 

d. 

Bed^reads .... 

3 

0-690 

1 

1-000 



3-00 

0-012 



Bed'Sereeos .... 

3 

0-690 

3 

3-000 

j 

1-00 


1 



Blankebs. 

5 

M50 

5 

5-000 




1 



Bed-sheets 

3 

1 0-690 

3 

3-000 



1-00 

0-004 



Bath-sheets . ' 

S 

0-160 

2 

2-000 



1-50 1 

0-006 



Bath-mats .... 

1 

0-230 

1 

1-000 



0-50 ! 

0-002 

1 


Oortains, tong .... 

6 

1-380 

6 

6-000 



2-00 

04)08 



„ abort .... 

3 

0-690 

3 

3-000 



0-75 

0-003 



1 Coliars, soft .... 

0*25 

0-057 

0-25 

0-250 


1-00 

0-25 

0-001 



] H hard .... 

025 

0-057 

0-25 

0-250 


1-00 





CoshiOD-cases .... 

1 

i 0-230 

1 

1-000 







Coats. 

4 

% 

t 

0-920 

4 

4-000 





7-00 

04)3i 

and 90 on. 
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all Articles Laundered. 


Hand 

Ironing. 

Collar 

Finishing. 

Sorting 

and 

Packing. 

Total 

Prodactlon 

Cost 

Collection 

and 

UeliTery. 
Wages, etc. 

Total 

Cost 

Profit 

Selling 

Price. 

OOOSd. 

0-3fi0d. 

OlOOd. 


0-610d. 




Unit 

y&lae. 

Cost. 

Unit 

Valoe. 

Cost 

Unit 

Valae. 

Cost 

Pence. 

Unit 

Value. 

Cost 

1 

Pence. 

Pence. 

Pence. 




d. 


d. , 

d. 1 

1 

1 

1 

d. 

d. 

d. 

d. 



1 


1 

0-100 


1 

0-610 

3-313 







1 1 

0-100 



0-610 


1 






1 

0-100 


1 

0-610 

6-760 







1 

0-100 

3-704 

1 

0-610 

4-304 







1 

0-100 

3-666 

1 

0-610 

3-076 

1 






1 

0-100 

1-333 

1 

0-610 

1-843 







1 

0-100 

7-488 

1 

0-610 

7-998 




1 

1 


1 

0-100 

3-793 


0-610 


1 



1 

1 



1 

' 0-100 

1-408 

1 

0-610 

i 1-918 





1 

0-260 

1 

0-100 

1-667 

1 

0-610 

3-167 



3 

0-006 



1 

0-100 

1-336 

1 

0-610 

1-846 







1 

0-100 

6-066 

1 

0-610 

6-666 


1 































CHAPTER XXXni 


COMMERCIAL PRODUCTION OF ANTITOXINS AND 

SERA 

The use of sera and antitoxins by the medical profession, and 
particularly in hospitals, requires a considerable commercial pro¬ 
duction in this and other countries. The production is of a 
highly specialised and technical character, and is closely controlled 
at all stages by Government regulations and standards. 

Sera and antitoxins are administered to human beings by 
injection, and their function is to give protection against such 
diseases as diphtheria, tetanus, scarlet fever, dysentery and gas- 
gangrene. Bacteria of certain diseases, during their process of 
development, produce a “toxin” or poison in soluble form. 
This toxin forms the basis of antitoxin production. It is pre¬ 
pared on a large scale in the laboratory, the bacteria being grown 
on culture media, under strict technical control. When, after 
testing, a suitable toxin is obtained, it is subsequently injected 
into horses at repeated intervals, thus producing in the blood¬ 
stream a substance described as “ antitoxin ”, which neutralises 
the toxin. This antitoxin is obtained by taking quantities of 
blood from the horse, allowing this to clot, and then decanting 
the residual blood serum (known as antitoxic serum) which con¬ 
tains the antitoxin. 

Throughout the above process, which is continuously under 
close veterinary supervision, small samples of blood are being 
taken for the purpose of testing for potency (or strength). It is 
the results of these tests that determine the time at which each 
horse shall be bled. Horses vary considerably in their antitoxin- 
producing capacity, and, where commercial production is con¬ 
cerned, this can be most economically achieved by bleeding the 
horse at such times as to give the maximum amount of antitoxin. 
It follows from this that the testing of samples is a very important 
factor in production. 

After the antitoxic serum is obtained, it is subjected to a 
process of filtration, and is then concentrated and re^ed. This 
latter process removes certain protein matter without reducing 
the antitoxic value. In obtaining the purified concentrated anti¬ 
toxin from the “natural” sera, considerable process losses are 
experienced. This process is subjected to close scientific control, 
and testing is carri^ out at ail stages. Full process and testing 
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records are kept in accordance with Gk)vemment regulations. 
No antitoxin may be issued for use unless it conforms to searching 
final tests for potency, toxicity and sterility. ^ 

In its fiiml form the product is issued in sealed glass ampoules, 
each containing sufficient for one injection or in multi-dose 
^ttles containing sufficient for a number of injections. The 
information given on container labels must comply with special 
rules laid down by Government regulations. 

The strei^h of antitoxic sera is measured by reference to a 
standard unit per c.c. The metric system is used for volume 
measurement; the volume expressed in c.c.’s, multiplied by the 
umts per c.c., gives the total units present in a given quantity 
of antitoxic sera. 

Method of Costing.—^Unit or Output Costing can be used, 
but for closer costing Process Costing can be arranged. In the 
concentration stages the costing is on a batch basis. 

The unit of cost depends on the serum or antitoxin concerned. 
It will correspond to the recognised medical standard, if there is 
one, and will be a cost per million units—e.^., for diphtheria 
“Ehrlich Units”; for tetanus “International Units”. For 
some anti-bacterial sera there is no standard, and for these the 
costing unit is “ per litre ” produced. 

The antitoxins are filled into ampoules or vials, and at this 
stage of production the unit costs of the packed product are 
ascertain^ “ per vial ” of a stated dose or number of units. 

Procedure for Costing. —^In order that the costs may be 
properly allocated, records are required to determine :— 

(а) The cost of horse usage for each product after crediting 
any sum realised after subs^uent sale of the horses or of 
carcases. 

(б) The cost of horse maintenance, separated into three 
categories—viz,, (i) Full rations, (ii) Part rations, (iii) Grazing, 
\vith appropriate data for apportionment of the totals to 
products. 

(c) The cost of small animals obtained by purchase or own 
breeding, and used for tests of various kinds. Actual usage 
of animals for testing is recorded in the laboratories in respect 
of particular products—i.e., toxin, toxoid, natural sera, con¬ 
centrated antitoxin. 

(d) The costs of labour, materials (including syringes, 
apparatus, etc.) and overheads appropriate to the test labora¬ 
tories, for subsequent apportionment to particular products. 

(c) The costs of toxin production, which includes testing. 

{/) The costs of injection (or immunisation) and bleeding, 
including test bleeds. 
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{g) The costs of “drawing off” (or decanting), mixing 
batches of serum, testings for potency and filtration. 

(A) The costs of concentration processes and final testing. 

(i) The costs of filling into ampoules or vials, including test¬ 
ing of issued concentrated mixture to confirm label strength, 
and sterility tests. 

(j) The costs of final packing of ampoules. 

It should be observed that various records have to be main¬ 
tained to conform with Therapeutic Substance Regulations— 
usage of animals for laboratory tests, volumes of materials 
used and recovered, ampoules filled, etc. 

Horse Usage Costs. —^A Horse Register, on the lines of a 
plant register, is required. Each horse purchased is entered in 
the register (thus receiving a serial number), together with date 
and cost (see below). As and when a horse is allocated for 


Horse Register (Acquisition). 


Horse 

No. 

1 

Date 

Acquired. 

Cost. 

Allocation. 

Remarks. 

Product. 

Folio. 


19. 

£ 




1801 

Jan. 21 

50 

D 

21 


1802 

ff 

55 

99 

• ft 


1803 

9f 



0 w 


1804 

99 

50 

T 

32 


1805 

99 

58 




1806 

99 

48 




1807 

Jan. 28 

55 

P 

43 


1808 

etc. 

Feb. 9 

50 

N 

54 

1 



Note .—Until allocated, the horses remain in this register. The product 
reference in the allocation column indicates which sera and cmtitoxin are 
concerned. 


use on a particular product, this is indicated. Other columns 
show disposal details, price realised, and the loss chargeable 
to each product. Although these details can be incorporated 
m one register, it will be found convenient to open a separate 
section of the register for each product. This avoids analysis of 
the^ “ loss ” or usage debits. The procedure is illustrated by the 
register extracts on this page and page 220. 

In practice it will be found convenient to transfer the 
quarterly totals of losses on disposal of horses or carcases, as 
^own by the Horse Register (Usage), to a “ Loss on Horses 
A<^nnt indicating the Product, At the end of each year or 
half-year the accumulated loss chargeable is transferred to the 
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respective production cost accounts for sera and antitoxins. It 
will be found more convenient if the horses remaining are carried 
forward to a new register sheet for the following period. 

Horse Maintenance Costs. —Horses are maintained on full 
rations, part rations, and some may be turned out to grass during 
summer months, when production of certain products is sus¬ 
pended. It is necessary to adopt the following procedure : 


(i) Keep daily records of all horses in these three categories, 
showing the respective totals for each product. 

(ii) Analyse cost of fodder and other maintenance costs to 
ascertain the weekly, or daily, horse cost for the three 
categories. 

Horse Register (Usage). 

Section : Diphtheria. Folio : 21. 


1 Horse 

1 

Date, 1 

1 

» 

1 

\ 

» 

1 

1 

% 

Cost. ’ 

1 

1 

1 

Date of 

Value 

Re- 

Debits to Loss on Horses 
Account. 

j Xo. 

Disposal. 

ceived. 

1st 

Qtr. 

2nd 

Qtr. 

3rd 

Qtr. 

i 4th 
Qtr. 

] i 

I 1 

1 

£ 

t 

£ ' 

' £ 

£ 

£ 

£ 

i 1798 ! 

10/1/... j 

52 


2 

50 

— 

— 

— 

1 1799 

55 ! 

1 1 

1 

\ 1 

— 



— 

— 

i 1801 1 

2i;i/... 

50 

! 28,2/... 

5 

45 

— 

— 


1802 ; 


55 

14/2/... 

15 

40 

47 i 

1 


1821 ' 

6.4;'... 

! 52 

21/4/.,. 

5 




1822 

1 9 9 

* 

00 

15/5/... 

4 


51 



1823 

etc. 

1 

1 

\ 

99 I 

I 

1 

6/9/... 

2 

1 

! 

j 



53 



Sote .—At each costing period the loss is totalled and debited to the “ Loss 
on Horses Account 


(iii) At the end of each costing period debit the total Horse 
Maintenance costs to the respective antitoxin and sera produc¬ 
tion accounts, in accordance with the horse-weeks applicable 

to each product. 


In some periods there may be no production, and for this rea^n 
it is more satisfactory to use twelve-monthly periods for costing, 
or at least half-yearly periods, to avoid violent fluctuations. 

The various* items of fodder, medicines, dressings, brushes 
utensils, etc., should be subject to the usual stores control 

procedure. . 

Overheads, both direct and apportionments, wiU require to 

be debited to the Horse Maintenance Account. 

A specimen form summarising these maintenance costs, and 

comprising a summary of the horse-days applicable to each type 

of serum and antitoxin, is given on page 221. 
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Horse H^tenanee Costs and Allocations. 

Cost period: 



• Note.—ISie location, determined by multiplying the number of horse-days 
tti^loyad fiar each product by the cost per hcwse-day, may be divided by the 
nmnbw of m i l lion units (or litres as the case may be) to show the unit cost for 
thisoKiMae. 
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Small Ai^als for Tests —L^e numbers of small animals, 
especially mice, are used for various test purpc^^. Supplies of 
such a n i mal s are maintained by purchases from outside sources, 
or in larger undertakings by breeding and rearing. Even when 
purchased, test animals have to be carried in stock for varying 
periods before they are ready for issuing to the testing 
departments, 

A SmaJl Animals Stock Account is debited with all animal^ 
purchased, fodder, greens, labour and salaries, together with 
appropriate charges for overheads, including sundry equip¬ 
ment, 

A LaborcUory Small Animals Account is debited with issues to 
the test laboratory, A scale of charges based on previously 
ascertained costs provided by the Small Animals Stock Accormt 
is assessed, and the debits are made at these values. Should 
any profit or loss arise on the Small Animals Stock Account at 
the end of the year, it may be transferred to an adjustment 
account or direct to Laboratory Profit and Loss Account. 

The actual usage of animals for testing is required to be 
recorded by official regulations and shown against the particular 
product—i.e., toxin, toxoid, natural sera or concentrates anti¬ 
toxin. This record affords a reliable basis for charging the 
relative costs to the respective products. Such charges include 
labour, supplies such as syringes, apparatus, etc., and appro¬ 
priate overheads. 

Toxin Produetion, including testing. Certain toxins are 
made throughout in the Media Department, while others are 
made in the laboratory from culture media supplied by the 
Media Department. 

Since the Media Department produces media for other pro¬ 
ducts and for sale, a separate departmental account should be 
opened. Media or toxins supplied for sera production are 
credited at cost and debited to the appropriate sera accoimt, 

Injeetion and Bleeding. —^The costs of immunising injections 
and bleeding require apportionment, so that only the proper 
proportion of the costs is transferred to the debit of the various 
Antitoxins Accounts. 

In arriving at the cost of toxin production, appropriate debits 
must be made for salaries of scientific staff, wages, glassware, 
laboratory supplies and overheads. 

The production up to this stage is that of Natural Serum. 
The completion for each product is dealt with separately, and the 
quantity produced for each during the period, measured in terms 
of htres or million units divided into the total costs for the p^- 
ticular product concerned, provides the cost per litre or milhon 

units. 
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A Natural Serum Stock Account is maintained. This is 

necessary, as the serum is usually matured in store for prolonged 
periods before being subjected to subsequent concentration. 
There is usually a considerable variation in costs from period to 
period, as shown in the following example :— 

Natural Serum Stock Account. 


To Production in period 1 : 
600 litres at 40^. 

£ 

. 1.200 

By Issued for concentration : 

250 litres at 40s. 

.. Balance (350 litres) 

£ 

500 

700 


£1.200 

1 

£1.200 

To Balance (350 litres) 

„ Production in period 2 : 
300 litres at 60^. 

700 

900 

By Issued for concentration : 
650 litres at 49s. 3d. 

. 1.600 


£1.600 


£1.600 


Concentration and Mixing. —In due course concentration of 
the natural serum is undertaken. For this process a quantity 
or batch of the serum, consisting of various volumes of different 
potencies, is mixed and submitted for test for potency. The 
concentration process, of a chemical nature, results in "reduced 
volume, but an increased unitage per c.c. Costs of filtration are 
also incurred. 

The materials used and wages are recorded on batch charts, 
and batch costs are prepared. These batch costs will incor¬ 
porate the apportioned overheads. Further potencies tests are 
made, and on the basis of these process losses are determined. 
Residual material is recorded and carried forward for future 


processing. 

The concentrated antitoxin is passed into stock until such 
tune as issued for final mixing for filling into ampoules. It is 
necessary, therefore, to maintain a Concentrated ArUitoxin Stock 
Account. As previously indicated, similar separate Stock Ac¬ 
counts are required for each product. 

Mi^g of Concentrate for Filling. —^As standard issue strengths 
are laid down, it is necessary to determine by calculation what 
volijmes of concentrated antitoxin at the different potencies 
stocked must be taken to produce a particular volume of final 
product issuable at a fixed unitage per c.c. In doing this, regard 
must be paid to certain other factors—t.e., chemical standards— 
M that the antitoxin, when issued, is suitable in all respects for 

mjecting. 

In wsting this final production operation the costs must 
cover the inevitable loss of a certain amount of potency, which 



224 APPLIED COSTING IN SELECTED INDUSTRIES 

necessitates the provision of sufficient excess in unitage to com¬ 
pensate for such loss. 

Final testing on the “ Concentrated Mixture for Issue ” is 
necessa^ to confirm the label strength or potency. 

Sterility tests on the bulk material are also necessary before 
dispensing into ampoules or vials takes place. 

The cost of these tests has to be taken into account, and 
may be based on a charge per test or as a direct apportionment 
of Test Laboratory Costs. 

A Process Account on usual lines enables the unit cost per 
litre or per million units to be ascertained. 

Filling into i^poules or Vials. —^In view of the costly nature 
of most antitoxins, care in the filling operations is important, 
lie quantitative data necessary for costing the filling are pro¬ 
vided by the Filling Department, and these must also be recoMed 
in the laboratory to conform with the Therapeutic Substances 
Regulations, viz.:— 

(1) Volume of material used. 

(2) Volume of material recovered. 

(3) Potency (at label strength), 

(4) Number of ampoules or vials used. 

(5) Number of ampoules or vials broken or rejected. 

(6) Final yield, 

(7) Number of ampoules or vials passed to the Packing 
Department. 

To ensure that the doctor will be able to take from an 
ampoule the full stated dose, it is necessary to add a small excess 
in volume, and this obviously affects the cost. 

A Process Account for this operation incorporates the above 
data, and is debited with the cost of labour, supplies and depart¬ 
mental overhead. A separate col umn can be ^ded to show the 
ampoule or vial cost. 

Final Packing. —^This follows normal lines of ampoule packing. 

Losses of Filled Stock. —Sera and antitoxins carry a date of 
expiry within which they may be used, and cannot be sent out 
unless a proper period tefore expiry still remains. There is a 
loss in respect of any packed stock which becomes short-dated 
before sale. Records of such losses are kept, from which a 
percentage of total cost can be calculated for inclusion in the 
cost of filled ampoules. This charge can be conveniently included 
in the “ Selling and Distribution Overheads 

Final Cost Summary. —Separate Cost Sheets are prepared for 
each process for the various sera and antitoxins. As indicated 
in the preceding descriptions, there is seldom the possibility of 



PRODUCTION OF ANTITOXINS AND SERA 226 


continuous treatment through ail the processes for a particular 
product. Owing to the peculiar circumstances of production, it 
is desirable to determine the unit cost of each serum or antitoxin 
based on a period of twelve months’ production. For this pur¬ 
pose a composite Cost Summary may be prepared on the lines of 
the form given on page 226* 
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Cost Summary for Antitoxins. 


Type of antitoxin; (D^AlAeria, eCe.) 


OQ0^ ]pCriOd • 


Frodnctkm: .. 



• ( 



IfatwU Serum* 



Tfnmnniiw itjftff, Bleadiiig and TnttmJ Testa 
Toxin Prodacti<m and Tests,. 

Fiimaiy Cost of Senun . 

Coneeiitration of Ifatural Serum* 


Glasware, etc. 
Testing 


Mixing and FUlmg ConeentraU. 
Supplies: Glass . 

Fittezs, etc.. 

lAboor .... 

Tests. 

Oveztieada .... 


Cost of Concentrate for Issoe « 


FiUing and Padeing. 

Concentrate 

Vials 

Cartons and 


Wrapping 

Waiting and SteriUsing 


LalXHir: 

Filling 


Sterility Tests 

Identification 

T^AolliTig 


Orerbeads.% OQ lAbonr 


Frodnction Cost 

Administration.% 

And Distribotion...... 


TMaL 



(orlteci^k 



t I I 




£ I t.! d. 



Total Cost 








































CHAPTER XXXIV 


WAR-TIME COSTING OF CONTRACTS 

t 

1. Ik many Government contracts, both in Great Britain and 
the United States, there is provision for costing to determine the 
final price to be paid for the supply. In the United States a 
Treasury Decision (No. 5000) was promulgated imder Section 
2 (b) of the Act of June 28th, 1940, and other provisions (commonly 
called the Vinson—Trammell Act), by which regulations were made 
for dete rminin g allowable items of cost. These provisions are 
summarised in the follow^ paragraphs, and although these relate 
specifically to the determination of costs under U.S.A. Government 
contracts it will be apparent that they enunciate principles which 
appear reasonable in relation to costing for any Government 
costed contracts. As might be expected there are minor variations 
in details in Great Britain and other countries, due to Govern¬ 
mental decisions on specific points of admissibility as to certain 
items of overheads of doubtful incidence. 

2. Components of Total Cost are grouped under the following 
headings, although there is no requirement that contractors 
should adopt these in their accounts :— 

A. MANUFACTURING COSTS 

(i) Direct Shop Costs: 

(а) Material and parts. 

(б) Direct labour. 

(c) Shop engineering expense (chiefly salaries of 

engineers, technicians, draughtsmen, their 
works offices expenses, fixed charges and 
maintenance of plant). 

(d) Other Direct Shop Costs (detailed infra). 

(ii) Indirect Shop Costs : 

(а) Supplies and sundry materials. 

(б) Indirect labour. 

(c) Services and maintenance. 

(d) Fixed charges. 

(e) Other indirect shop costs. 

(iii) Other Manufacturing Costs : 

Amortisation of patents, purchasing designs, etc. 

{ 0 ) Jtngmeenng and development expenses. 

227 
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B. OTHER CONTRACT PERFORMANCE COSTS 

(iv) Delivery Costs. 

(v) Installation and Servicing Costs. 

(vi) Sundry Specific Contract Costs. 


C. ADMINISTRATION AND DISTRIBUTION EXPENSES 

(vii) General Corporate and Administration Expenses. 

(viii) Tendering, Selling and Distribution Expenses. 


8. Methods of Aeeoontmg. —^There is no interference with the 
system or methods of accounting used by contractors, providing 
generally accepted and sound practices are followed; accordingly 
there is no attempt to prescribe a uniform system of accounts. 

In an official pamphlet emphasis is laid on the importance of 
there being Ledger Control Accounts to ensure the reconciliation 
of the detailed Cost Accounts with the general financial accounts. 
Cost Accounts separately kept without such control are seriously 
open to question. 

The use of Standard Costs as a means of managerial control 
is prevalent in the United States, and these are accepted for cost 
determination under Government contracts, if the variations 
from actual costs are properly adjusted to ensure that the final 

result represents actual cost. 

4. Definitions and Observations on the components of total cost 
summarised in paragraph 2 above provide interesting comparison 
with practices in this country, and although the definitions are 
verv similar in general to those used by British cost accountants 
they are s umm arised briefly in the following paragraphs. 

5. Materials and Parts include all materials and fabricated 
parts entering directly into the product or into the fabn^tmg, 
converting, or processing such materials or parts. The followmg 
points on charging to contracts should be noticed : 


(а) Actual prices of purchases made specifically for the 

contract should be used. j ^ 4 . 

(б) Items taken from Stock should be charg^ at cost rndw 

(Method (u) is xery unusual. The writer has not met with it m 

“““(“priS’to be net-.'.e., after erediting 

1 Twr f«fint.; all cash discounts accruing to prune 
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contractors on sub-contracts; trade discounts; rebates; 
allowances received or receivable; commissions; refunds; 
bonuses, etc. 

(d) Excess materials retained, and scrap at current scrap 
prices (whether sold or not) to be credited. 

(e) Carriage inwards is a proper addition to material costs. 
If not so treated, the basis of apportionment must be equitable. 

(/) When a “ direct ” material is treated as an “ indirect ” 
material, the basis of allocation of the latter charge must be 
equitable. 

6. Direct Labour wages is the charge for labour performed on 
and directly chargeable to the product, at actual cost. Points of 
interest are:— 

(a) Special premiums, bonuses, overtime payments regarded 
as direct labour costs should be separately stated. 

(b) Items in (a) are not to be included in the base for distri¬ 
bution of overheads when direct labour cost is the basis for 
apportioning overheads. 

(c) There may be included under Direct Labour such costs 
as compensation insurance, old age benefit and social security 
taxes pertaining to the employment (corresponding to the 
British workmen’s compensation and National Insurance 
payments by employers). 

(d) Some contracts contain an “ escalator ” (wage variation) 
clause providing for adjustment of maximum or fixed prices 
named in the contract according to changes in labour rates. 
The labour subject to such adjustments is usually defined in 
advance, and normally will be stated in the contract. 

(c) ^ere is not complete uniformity of practice as to what 
labour is direct, even within particular industries, but providing 
the method of charging is in accordance with the contractor’s 
regular procedure and is sound accounting, this is accepted. 

7. Shop Engineering Expense. —The chief items have been 
named in paragraph 2 (i) c. In addition there are ;— 

(а) Engin^ring department supervision, clerical aid, sta¬ 
tionery, drawing-office supplies. 

(б) Drawing-office salaries for preparation of designs, blue 
prmts, specifications and the study and improvement of shop 
and product methods and procedures. But these must relate 
ffirectly to immediate operations as distinct from research, 
ruture development, new products and other products in 
concurrent production. 

(c) Laboratories for analysis or testing do not come under 
this heading, but under Indirect Shop Expenses. 
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8* Other Direct Shop Costs, which are not charged under the 
above-named headings of direct cost, but which, because they are 
associated with specific operations or products, should be tinted 
as direct charges. Examples are :— 

(а) Manufacturing royalties or licence fees (roj^alties to 
officers or employees are normally inadmissible). 

(б) Amortisation or writing down of the initial cost of dies, 
patterns, and special tools, equitably apportioned having 
regard to the estimated period of useful life. 

(c) Additional writing off of the cost of machines and plant 
due to accelerated usage or expenditure on special arrangement 
of facilities. This special charge should be shown separately 
from normal depreciation, which is included under Indirect Shop 
Costs. 

9. Indirect Shop Costs. 

(a) Supplies and Materials not Charged as Direct — e.g., fuel, 
lubricants, heat treating, plating, cleaning and anodysing 
supplies, gauges, factorj' office supplies, small consumable 
tools (bits, chisels, drills,"axes, templates, threading dies, etc.). 

Qj) Indirect Labour. Wages of foremen, assistants, inspec¬ 
tors, machine setters, cleaners, general labourers, oilers, time¬ 
keepers, shop clerks, crane operators, storesmen, factory office, 
laboratories, etc. Excluded from this heading is research and 
development labour, which appears imder “ Other Manu¬ 
facturing Costs ” as mentioned in paragraph 11 (b) below. 

(c) Service and Maintenance — e.g., power, heat, light, water, 
gas, compressed air, ventilation, air conditioning, maintenance 

of plant, etc. 

[d] Fixed Charges for recurring expenses, such as : insurance 
of assets ; property and plant taxes ; rents ; depreciation and 
obsolescence and depletion of natural resources on a unit basis 

over estimated life. . . 

Not admissible are amortisation of unrealised appreciation 

of asset values, or of excess (t.e., idle) facilitiM. Costs of 

supplies mav not include depreciation of facihties provided 

under Emergency Plant Facilities Contracts or Defence Plant 

Corporation Contracts, as this is not a charge borne bj 

manufacture. 

10. Other Indirect Shop Costs such as ordinarjj and normal 
rearrangement of facilities within a factory; welfare; .holiday 
pav ; compensation insurance ; National Insurance not included 
elsewhere; pensions, and depreciation of small tools, etc., not 
practicably chargeable as direct shop cost. 
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11. Other Manufacturing Costs. 

(а) Cost of obtaining patents, designs, etc., amortised over 
the period of useful life. 

(б) Development expenses—i.c., research, experimental and 
development costs not related to current manufacture, but to 
future improvement in and application of products. They are 
admissible. When these expenses are deferred or capitalised 
in conformity with a consistent plan, a reasonable uniform 
allocation to cost is allowed. Instead of such uniform absorp¬ 
tion rates, when such expenditure is written off as incurred 
each year a reasonable proportion may be included in costs. 

12. Other Contract Performance Costs— i.e., which are specific 

to a contract; 

(а) Delivery —actual outward delivery charges paid, or a 
proper and equitable proportion of own transport costs. 

(б) Installation and Servicing Costs. When contractor is 
required under a contract to install, erect, test, or assemble ; 
or to service ordinary adjustments or minor defects after 
delivery, these are a proper charge. 

(c) Sundry Specif Contract Costs necessarily incurred to 
complete a contract, such as premiums on performance or other 
bonds ; purchase tax ; test expenses ; special travelling, to the 
extent not charged elsewhere or chargeable to other work. 

13. Administration and Distribution Expenses : 

(а) Salaries of executives and staff, subject to limitations 
named in paragraph 15 below. 

(б) Oflice expenses, including staff welfare. 

(c) Contributions to local charitable organisations to the 

extent constituting ordinary and necessary business expense, 

and dues or subscriptions to trade associations as distinct from 
donations. 

(d) State and local taxes (but not income tax). 

14. Bidding (Tendering) and Selling Expenses.- -Cost of pre- 
parmg, submitting bids or of negotiations upon estimated costs ; 
any selling and distribution costs properly incidental to and 
necessary for the performance of the contract. 

Inadmissible as a general rule are :— 

(a) Sdling expenses ordinarily recognised for distribution 

through usual trade and business channels and methods. These 

are not necessary for doing business with the Government 

hor sii^ar reasons Bad Debts and Debt Collection expenses 
are madmissible. 
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(6) Commissions paid by contracton. ** It is manifestly 
improper for the Government to recognise as a legitimate cost a 
commission paid for obtaining business from itself.*' 

(c) Selling and ScUss Offices tfnd agencies in various areas 
which are purely a commercial selling expense. 

{d) Advertising is an inadmissible item of cost except 
advertising in trade and technical journals of value for dis¬ 
semination of information for the industry'. 

In the case of sub-contractors there may be reasons for some 
relaxation of the limitations on selling and advertising. 


LIMIT ATIONS ON ADMISSIBLE COSTS 


15. Remuneration of Individuals may be limited when circum¬ 
stances warrant, e.g. : 

(a) Total remuneration, however described, in excess of 
$25,000 per annum to an individual. 

(5) Disproportionate or unreasonable increases since June 
30th, 1940. 

(c) When bonuses or fees are paid as a percentage of profits. 

(d) When royalties are paid to officers or employees. As a 
nile they are inadmissible as cost. 


16. Defective Work above normal for the t\’pe of production, 
or due to negligence and which could have been avoided by 
reasonable care and diligence, may be disallowed in total or in 
part. Due recognition is given for Government demands for 
abnormallv rapid production. 

17. Items Inadmissible to Costs.—Among items not admisable 
to the cost of performing a Government contract are the following: 

(а) Interest on borrowed capital, however represented. 

(б) Commissions, bonuses and special premiums under 
whatever name paid in connection with negotiations for or 
procurement of a Government contract. 

(c) Entertainment expenses. 

(d) Subscriptions other than regular trade associations. 

(e) Donations other than those stated in paragraph 13 (c) 

above. 

(/) Losses on other contracts. 

(g) Losses from sales or exchange of capital assets. 

(h) Extraordinary expenses arising from strikes or lock¬ 


outs. 


(0 

(i) 


Fines and penalties. 

Amortisation of unrealised appreciation of 


asset values 
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(ifc) Expenses,, maintenance and depreciation of excess 

faciKties other than reasonable stand-by facilities. 

(Z) Reserves for contingencies, repairs and compensation 

insurance. 

(m) Income and Excess Profits taxes. 

(n) Bond discounts or finance charges. 

(o) Premiums for life assurance on lives of officers. 

(p) Special legal and accounting fees incurred in connection 
with reorganisations, security issues, capital stock issues, patent 
infiiagement or antitrust Utigation, and the prosecution of 
claims of any kind (including income-tax matters) against the 

United States. ^ , 

(^) Taxes and expenses on issues and transfers of capital 

stock and bonds. 

(f) Losses on investments. 

( 5 ) Bad debts and reserves therefor; also expenses of 
collection and exchange, 

(Z) In general, commercial advertising and selling expenses, 
and especially advertising of a “ goodwill nature. 

These exclusions follow the practice in this country fairly 
closely. 

18. The Basis of Apportionment of Items of Cost —No general 
rules are prescribed, it being recognised that the basis of charging 
expenses and other costs is dependent on the conditions and the 
nature of the operations in each individual case. The only condi¬ 
tion is that the method used shall be in accordance with sound and 
equitable accounting practice. A number of the methods des¬ 
cribed in Cost AccouTiting and Costing Methods, Chapters XI and 
Xn, are referred to as examples of acceptable methods for the 
apportionment of expenses of contracting manufacturers. 
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Black currants, canning of, 37 
Blown cans, 33, 119 
Boiled sweets, 179, 183 
Boiler efficiencies, 205 
Bonuses and fees, 232 
Brine and syrup costs, 31 
British Thermal Units, 205 
Budget and actual costs, 212, 213 
Buildings charges, 206 
Butchering, 115, 123 
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Co-operation in industry, 1 
Costing, importance of, 1 
uses of, 4 

Data, managerial control, 7, 35, 64 
Debt collection expenses, 231 
Defective work, 232 
Del Credere seliing expenses, 92 
Depreciation and amortisation, 230 
Development expenses, 231 
Direct labour, 229 
Direct Shop Costs, 227 
Distribution of overheads, 18, 231 
Dog biscuite, 135 
Donations, 231, 232 
Drawing-Office Costs, 229 
Dried peas, 191, 193 
Dropp^ sweets, 183 
Drugs, mmiufficture of, 39 
Drums, manufacture of, 11 
Dr 3 dng processes, laundries, 198, 
209 

Rgg-Pa cking Station Costs, 63 
Electricity (Supply) Act, 1926, 7 
Electricity consumption, ^5 
Electrolytic silver and gold, 79 
Entertainment expenses, 232 
Esp^to papCT’-making, 75 
Excess f^ilities, 233 

Factor-lbs., 209 
Filling losses (packing), 21 
Financial Accoimts, reconciliation 
with, 5 

Fixed expenses, 230 
Fresh Fruit Control Book, 20 
Fresh peas, canning, 191 
Fruit, canning of, 29 
losses, 21 
Fruit pulp, 23 
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Furniture and woodworking costa, 

93 

Furniture-making machines, 98 

Garage repair costs, 83 

Gas consumption, 205 

German standardised accoimting, 8 

Gold and silver, electrolytic, 79 

Government contracts (U.S.A.)* 8 

Graphs of costs, 35 

Gums, confectionery, 184 

Hansella Process, boiled sweets, 183 
Horse maintenMice costs, 220, 221 
Horse Register, 219 
Hydro-extractors, laundry, 198, 205 

Indirect labour costs, 32 
shop costs, 227, 230 
Industries using uniform coating, 10 
Interest on loans, 232 
International units, antitoxins, 218 
Invert sugar, 183 
Ironing process, laimdries, 209 

Jams and preserves, 19 
Cost Sheet, 26, 27 
Job Card, furniture polishing, 100 
garage repairs, 85 
machine department, 99 

Kegs, manufeicture of, 11 
Kiln drying, timber, 94, 95 

Laboratory costs, 222, 229 
Laboratory-hour rates, 40 
Labour costs, batch productions, 
173 

causes of variations, 13 
points system of location, 15, 
32, 137 

production-hour, 15 
unit charge (lenses), 147 
Labour-ho\ir rate, 40, 128, 157 
Labour hours, daily return, 25 
Laundry industry, 197 
marking operations, 198 
processes, 203 

Loises, mass production, 141, 143 
surfEhcing of, 167 
wholesale opticians, 165 
LiquOTice confectionery, 178 
Lock-out expenses, 232 
Losses, process {see Process losses), 
eapit^ assets, 232 
on contracts, 232 


Machine-hour rates, 40, 101, 186 
Machine job-card, 99 
Maintensmce and service costs, 230 
Manufacturing costs items, 227 
Marginal costings, 2 
Mass-production methods, 11, 141, 
143 

Mckster Materials Boards, 94 
Meat and vegetables, canning, 119 
in cans, 115 
Control Card, 116 
preparation accoimt, 115, 118 
M^icinal tablet-making, 171 
Mitchell oven, 171 
Multi-roll ironing, 209 

Obsolescence, 41 
Oncost {see Overhead). 

Opbthalmc lens manufacture, 141, 
143 

prescriptions, 166 
spectacle-case making, 161 
spectacle frames, 158 
wholesale opticians, 165 
Opticians, wholesale, 165 
Overhead expenses : 
administration, 231 
buildings, 206 
despatch, 138 
distribution, 18, 231 
factors for, 209 
general expenses, 208 
incidence of, 3 
laboratory-hour rate, 40 
labour-hour rate, 40, 128, 157 
machine-hour, 40, 101, 186 
office expenses, 231 
oven-hour rates, 136 
percentckge on wages, 128, 149 
plant, 207 

points met od of recovery, 33, 
103, 136, 137 

seUing, 15, 103, 187, 231, 234 
imit rates, 24, 32, 50, 54, 103, 
149, 157, 186, 209 
wages rate for, 128, 149 

p€icking costs, 137 
Paper-making, 71, 75 
Pastilles, 184 

Peas and beans, canning, 191 
Pickers, pea graders, 191 
Plant Charges, apportionment, 207 
Points system, labour, 15 

overheads, 33, 103, 136, 137, 163 
Potatoes Preparation Account, 128 
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Power and heat apportionment, 204 
Preserves and jcuns, 19 
Process Cost Accoonts, 41, 44, 45 
Process-hour rates, 40 
Process losses : 
biscuits, 137 
canning, 30, 128 
chemicals, 42 
drugs, 42 
fruit, 21, 30 
jam-making, 21 
lenses, 148 
meat, 115, 116, 119 
packing containers, 23 
paper-making, 72 
peas, 192 

soup manufacture, 127, 128 
tableting, 43, 172, 173, 174 
timber, 95 

vegetable canning, 30, 128 
Processed peas, canning of, 191 
Production bonus, use of, 13 
Production-hour labour costs, 15 
Production records : 
cciramels, 189 
egg-packing, 64 
laundries, 202 
preserves, 28, 33 

Production stock order, furniture, 96 

Rag paper-making, 71 
Recipe book, confectionery, 177 
Reconciliation, Cost and Financial 
Accounts, 5 

Redrop Periflo grinding mill, 171 
Reserves for contingencies, 233 
Residuals, valuation of, 41 
Retail opticians, 142 
“ Rods,” timber working, 94 
Royalties, 230, 232 

Sales office, 232 
Salt-making, open pan, 49 
vacuum, 49 

Sausages, manufacture, 123 
Sawmill costs, 90, 91, 101 
Secksoning timber, 94, 95 
Selling expenses, 15, 92, 103, 187, 
224, 231, 232 
Sera and antitoxins, 217 
Services and maintenance, 230 
Shooks for cases, 89 
Shop ffligineering expense, 229 
Silver from copper sludge, 79 
Small ftTiiTnalfl for tests, 222 
Soups, canned, 127 


Spectacle-case mannfacfaire, 141 . 
161 

Spectacle-frame mannfacture, 141 

155 

Standard Costs, 4, 228 
Standardised accoonting in Ger¬ 
many, 8 

Standardked costing, 6 
Stand-by facilities, 233 
Starch^ process, ^99 
Statistic^ charts, use of, 167 
Statistics for control, 7, 25, 28, 35 
64, 189 

Steam costs, 33, 205 
Steel sheets, weights and gauges, 14 
Stock Cards, 98, 150, 179, 180 
pricing of, 228 

Stores contzul, confectionery, 179 
medicines, 42, 172 
Stoved vacuum salt, 50 
Strikes and lock-out expenses, 232 
Subscriptions and donations, 231, 
232 


Subsidence claims, salt works, 52 
Sugar confectionray, 177 
Sweets, boOet^ 177 
Syrup and brine for canning, 31 


Tableting costs, medicinal, 43, 47, 
171 

losses, 173, 174 
Taxes, 233 

Tendering expenses, 231 
Teme-plate, 11, 12 
Timber, 89, 94 
drying, 95 
pricing issues of, 95 
usage abstract, 107 
Toxin production, 222 
Trade Associations, War-time, 10 
and uniform costing, 9 


Uniform accounting in Ckrmany, 8 
costing systems, 6 
trades using, 9 

Unit rates for overheads, 24, 32,50, 
54, 103, 149, 157, 186, 209 
United States contract costing, 9, 
227 

Units of cost, laundries, 203 
Unstoved salt, 50 
Upholstery fabrics, 98 

Variation clause in contracts, 229 
Vegetable Preparation Account, 119, 
128 








